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TRANSISTORS  HAVE 


The  Philco  MADTIine,  now  with  cadmium  junctions,  include: 

AMPLIFIERS  SWITCHES 

2N502  2N502A  2N503  2N501  2N501A  2N1204  2N1494 

2N588  2N1158  2N1158A  2N1495  2N1496  2N1500 

For  complete  specifications  and  applications  data,  write  Dept. 


Philco  Micro  Alloy  Diffused-base  Transistors  (MADT)  are 
now  manufactured  with  cadmium  junctions.  This  is  another 
major  advancement  in  transistor  engineering  .  .  .  developed 
and  offered  exclusively  by  Philco!  The  higher  thermal  con¬ 
ductivity  of  cadmium  insures  cooler-running  junctions  for 
any  given  power  dissipation  .  .  .  providing  far  greater  tran¬ 
sistor  reliability  and  an  extra  margin  of  safety.  It  permits 
rating  high-frequency  germanium  transistors  for  100°C 
maximum  junction  temperature.  Cadmium  permits  higher 
power  dissipation,  higher  storage  temperature,  and  improved 
capacity  to  withstand  temporary  overload.  In  addition  to 
these  advantages  of  cadmium,  Philco  MADT  transistors 
have  retained  all  the  proven  superb  characteristics  of  the 
famous  MADT  line: 


•  excellent  high-frequency 
response 

•  low  hole  storage  time 

•  excellent  temperature  stability 

•  low  noise  figure 


•Rep.  U.S.  Pat.  Off. 


Ai  nildbir  in  (junntitii  s 
from  your  lorn!  Pltiiro 
1  ndustriul  Si'tnicondui  tor 
Distributin' 


•  low  collector  capacitance 

•  low  saturation  voltage 

•  high  beta  and  excellent 
beta  linearity  with 
temperature  and  current 


I  LIFE  TEST  RESULTS  AT  MAXIMUM  DISSIPATION 
•  ON  RANDOMLY  SELECTED  2N1500  S- 
I  LEAKAGE  CURRENT  VS  TIME  (Vj-g  -5V) 
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LIFE  TEST  RESULTS  AT  MAXIMUM  DISSIPATION 
ON  RANDOMLY  SELECTED  2N1500  S- 
SATURATION  VOLTAGE  VS  TIME 
(If  -10  ma,  Ig  -1  ma) 
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ARNOLD: 

WIDEST  SELECTION  OF 

MO-PERMALLOY  POWDER  CORES 
FOR  YOUR  REQUIREMENTS 

For  greater  design  flexibility,  Arnold 
leads  the  way  in  offering  you  a  full 
range  of  Molybdenum  Permalloy 
powder  cores  ...  25  different  sizes, 
from  the  smallest  to  the  largest  on  the 
market,  from  0.260"  to  5.218"  OD. 

In  addition  to  pioneering  the  de¬ 
velopment  of  the  cheerio-size  cores, 

Arnold  is  the  exclusive  producer  of 
the  largest  125  Mu  core  commercially 
available.  A  huge  2000-ton  press  is 
required  for  its  manufacture,  and  in¬ 
sures  its  uniform  physical  and  mag¬ 
netic  properties.  This  big  core  is  also 
available  in  three  other  standard  per¬ 
meabilities:  60,  26  and  14  Mu. 

A  new  high-permeability  core  of 
147  Mu  is  available  in  most  sizes. 


These  cores  are  specifically  designed 
for  low-frequency  applications  where 
the  use  of  125  Mu  cores  does  not  result 
in  sufficient  Q  or  inductance  per  turn. 
They  are  primarily  intended  for  appli¬ 
cations  at  frequencies  below  2000  cps. 

Most  sizes  of  Arnold  M-PP  cores 
can  be  furnished  with  a  controlled 
temperature  coefficient  of  inductance 
in  the  range  of  30  to  130°  F.  Many 
can  be  supplied  temperature  stabilized 
over  the  MIL-T-27  wide-range  speci¬ 
fication  of  —  55  to  -|-  85°  C  . . .  another 
special  Arnold  feature. 

Graded  cores  are  available  upon 
special  request.  All  popular  sizes  of 
Arnold  M-PP  cores  are  produced  to 
a  standard  inductance  tolerance  of  -f 


or  —8%,  and  many  of  these  sizes  are 
available  for  immediate  delivery  from 
strategically  located  warehouses. 

Let  us  supply  your  requirements  for 
Mo-Permalloy  powder  cores  (^Bulletin 
PC-104C).  Other  Arnold  products  in¬ 
clude  the  most  extensive  line  of  tape- 
wound  cores,  iron  powder  cores,  per¬ 
manent  magnets  and  special  magnetic 
materials  in  the  industry.  •  Contact 
The  Arnold  Engineering  Co.f  Main 
Office  and  Plant,  Marengo,  Illinois. 
ADDRESS  DEPT.  S-6 

^ARNOLD 

SPECIALISTS  In  MAGNETIC  MATERIALS 

BRANCH  OFFICES  and  REPRESENTATIVES  in  PRINCIPAL 
CITIES  •  Find  thtm  FAST  in  th»  YELLOW  FACES 


V-...  v-.-v.  -  •  .  •,  . 


clear 

concise 

communications 

The  importance  of  clear  concise  communications  in  any  military 
operation  cannot  be  stressed  too  strongly.  With  this  new  VHF 
equipment  speech  is  never  garbled. 

Now  coming  into  general  use.  this  equipment  gives  reliability 
and  flexibility  never  before  achieved  under  mobile  conditions. 
Completely  sealed  against  dust  and  moisture,  they  are  ‘  as 
tough  as  a  tank  ’. 

VHF  means: 

•  predictable  and  consistent  communication  by  day  and  night 

•  complete  freedom  from  long  range  interference 

•  no  skip,  no  long  range  interception 

•  excellent  speech  quality  (communication  with  voice  recognition 
gives  authenticity) 

•  instant  selection  of  desired  frequency  —  no  netting 

Wireless  Set  C.42  (  VHF  Transmitter-  Receiver) 

For  speech  communication  between  troops,  squadron  and 
regimental  HQ.  Facilities  for  FM  sj^eech  on  241  separate 
1(X)  kc/s  channels  in  the  VHF  band;  built-in  crystal  calibrators. 
An  amplifier  is  incorporated  for  intercommunication  between 
crew  personnel.  Available  with  either  vibrator  or  transistorised 
power  supply  unit  for  24V  d.c.  operation. 

Wireless  Set  B.47  {VHF  Transmitter- Receiver) 

For  short  range  speech  communication.  Primarily  intended  as 
the  third  or  ‘C’  set  for  use  as  a  tank  to  infantry  link.  181  separate 
100  kc/s  channels  are  available. 

Wireless  Set  BAS  (  VHF  Transmitter- Receiver) 

Designed  primarily  for  short  range  speech  communication 
such  as  forward  observation  officer  to  gun  positions.  121  separate 
100  kc/s  channels  in  the  VHF  band. 
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wiUox"  developed  an/apx-44  transponder 


Now  being  installed  in  U.  S.  Army  aircraft,  the  AN/APX-44,  de 


signed  and  produced  by  Wilcox  Electric,  provides  reliable  IFF,  SIF  and 
ATC  functions  during  any  mission. 

The  AN/APX-44  automatically  transmits  specially  coded  identifica¬ 
tion  pulses  when  subjected  to  radar  Interrogation.  These  replies 
identify  the  Army  aircraft  as  friendly  and  provide  ground  and  airborne 
interrogators  with  position  data,  aircraft  description  and  other  helpful 
information.  This  transponder  also  reinforces  primary  radar  replies  to 
permit  reliable  tracking  of  the  aircraft  at  extended  ranges,  despite 
conditions  of  Inclement  weather,  ground  clutter  and  dense  traffic. 

Wilcox  is  producing  these  airborne  units  in  quantity  and  on  sched¬ 
ule  for  Army  Installation. 

The  AN/APX-44  features  minimum  size  and  weight,  modular  con¬ 
struction,  a  crystal-controlled  receiver  and  cavity-tuned  transmitter.  It 
is  indicative  of  the  electronic  systems  capabilities  and  experience  of 
Wilcox. 

wiUox  ELECTRIC  COMPANY,  INC. 

Fourteenth  &  Chestnut  Sts., 

Kansas  City  27,  Mo.,  A. 
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SIGNAL 
SALUTES 
US  ARMY 
SIGNAL 
CORPS 


The  Officers,  ISational  Directors  and  inernbership  of  the  Armed 
Forces  Communications  and  Electronics  Association  salute  the  United 
States  Army  Signal  Corps  on  the  occasion  of  its  Centennial. 

We  congratulate  the  Corps  for  one  hundred  years  of  progress  in 
contributing  to  the  military  posture  of  an  ever-rnodern  Army.  May 
your  second  century  be  as  progressive  as  the  first  in  your  efforts  to 
advance  our  increasing  capabilities  in  communications. 

THE  EDITOR 
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Centennial  Message  of  the 
Chief  Signal  Officer 


Maj.  Gen.  R.  T.  Nelson 
Chief  Signal  Officer,  USA 


The  United  States  Army  Signal 
Corps  celebrates  its  100th  Anni¬ 
versary  this  year.  It  has  been  a  cen¬ 
tury  of  Army  progress  in  the  science 
of  communication.  We  have  ad¬ 
vanced  from  signaling  by  flag,  torch 
and  telegraph  along  the  Potomac  and 
at  Manila  Bay  to  a  communications 
satellite  relaying  messages  from  outer 
space. 

Since  our  beginning  under  Briga¬ 
dier  General  Albert  J.  Myer,  the 
Signal  Corps  has  provided  military 
signaling  systems  to  the  Army  and 
operated  them  in  combat.  Our 
achievements  have  supported  not  only 
American  fighting  men,  but  civilian 
endeavors  at  home  and  abroad. 

We  are  proud  of  our  age.  We  are 
prouder  still  to  be  the  communica- 
tions-electronics  arm  of  a  never-beat¬ 
en  Army  whose  victories  have  always 
advanced  the  cause  of  assuring  men 
their  natural,  God-given  rights. 

All  Signal  Corps  personnel  —  Ac¬ 
tive.  Reserve,  and  National  Guard  — 
military  and  civilian  —  have  unself¬ 
ishly  contributed  to  the  military  pos¬ 
ture  of  an  ever-modern  Army  and 
the  Nation.  They  have  given  of  their 
talents  and  their  knowledge.  They 
have  given  of  their  courage  and  their 
lives. 

Signalmen  were  at  Bull  Run  and 
Gettysburg  —  separated  only  by  their 
uniforms  and  their  convictions.  One 
of  our  Medals  of  Honor  was  earned 


outside  Manila,  carrying  communica¬ 
tions  forward  under  fire.  Men  with 
crossed  flags  on  their  collars  fell  in 
France,  in  North  Africa,  and  the 
Philippines.  And  Signalmen  were 
among  the  very  first  to  give  their 
lives  in  Korea. 

We  have  a  distinguished  heritage 
in  executing  our  dual  mission  as  a 
combat  arm  and  a  technical  service: 
The  Myer  flag  and  code  system,  his 
Flying  Telegraph  Train,  the  Beards¬ 
ley  magneto  telegraph,  the  Nation’s 
first  weather  service,  Alaskan  com¬ 
munications,  the  first  military  air¬ 
plane,  the  first  American  radar,  the 
first  operational  electronic  air  de¬ 
fense  system  for  Army  missile  bat¬ 
teries,  the  first  weather  satellite,  and 
the  first  communications  satellite,  are 
but  some  of  the  Army  Signal  Corps’ 
contributions  to  our  country. 

The  United  States  Army’s  superior¬ 
ity  in  battle  is  sustained  by  fire¬ 
power,  mobility  and  command  con¬ 
trol.  While  supporting  all  three,  it  is 
to  the  last  that  the  Signal  Corps  is 
primarily  dedicated  —  through  stra¬ 
tegic  and  tactical  communications, 
combat  surveillance  and  target  ac¬ 
quisition,  pictorial  support,  electronic 
warfare,  avionics  for  Army  aircraft, 
and  in  the  broadening  field  of  space 
and  satellite  electronics  and  com¬ 
munications. 

Aware  of  the  Nation’s  inherent 
need  for  the  Army  and  the  require¬ 


ment  that  it  be  kept  highly  modern, 
we  are — together  with  American 
Industry — engaged  in  research,  train¬ 
ing  and  development  of  equipment 
which  we  believe  will  add  new’  di¬ 
mensions  to  the  nature  of  communi¬ 
cations  itself. 

As  we  enter  our  second  century, 
our  energies  will  continue  to  be  dedi¬ 
cated  to  increasing  the  Army’s  com¬ 
bat  readiness.  We  firmly  believe  that 
improved  communications  among  the 
people  of  the  w^orld  proportionately 
advance  the  cause  of  peace.  And  in 
helping  to  bring  about  a  greater  ex¬ 
change  of  ideas  and  understanding, 
we  find  our  most  enduring  source  of 
pride. 

It  is  my  privilege  to  be  Ghief  Sig¬ 
nal  Officer  of  the  Army  in  this  hun¬ 
dredth  year  of  our  service.  To  the 
military  and  civilian  members  of  the 
U.  S.  Army  Signal  Corps  throughout 
the  world,  I  offer  my  heartiest  con¬ 
gratulations  for  the  jobs  you  have 
done  and  my  best  wishes  in  your  fu¬ 
ture  undertakings.  You  and  those  be¬ 
fore  vou  have  made  our  successes. 
You  are  the  people  who  aggressively 
face  a  challenging  future. 

Good  luck,  happiness,  and  God 
bless  each  of  you  in  this  great  Corps. 
I  look  to  your  individual  skills  and 
dedication  to  perpetuate  the  spirit  of 
Pro  Patria  Vifiilans — For  our  Coun¬ 
try,  Ever  Vigilant. 
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Maj.  Gen.  Earle  F.  Cook 
Deputy  Chief  Signal  Officer 
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Service  Communicators  Salute 
the  United  States  Army 


Signal 


RAdm.  Frank  Virden,  USN 
Assistant  Chief  of  Naval  Operations 
( Communications)  f  Director, 
Naval  Communications 


(4 T  T  GIVES  ME  great  pleasure  at  all 

X  times  to  bear  testimony  to  the 
efficiency  of  the  Army  Signal  Corps, 
particularly  to  the  skill  and  attention 
to  duty  of  its  members  who  have 
been  stationed  .  .  .  under  my  imme¬ 
diate  eye” 

These  words  of  Admiral  Farragut 
after  the  Battle  of  Mobile  Bay  near¬ 
ly  100  years  ago  are  as  dynamic  to¬ 
day  as  they  were  in  the  infant  days 
of  the  gallant  Army  Signal  Corps 
which  is  celebrating  its  first  centen¬ 
nial. 

The  torch  and  crossed  flags  insig¬ 
nia  coupled  to  the  Corps  motto  Pro- 
Pa  tria  Vi^ilans  attest  to  the  intel¬ 
lectual  attributes  and  sense  of  duty 
of  the  men  and  women  of  the  Corps 
who  have  been  “Vigilant  for  our 
Country”  since  June  21,  1800. 

That  day  would  hold  no  particular 
significance  for  the  U.S.  Army  or  for 
us  of  AFCEA.  and,  in  fact,  AFCEA  it¬ 
self  might  not  have  come  into  exist¬ 
ence  at  all,  had  not  an  American 
Army  officer  been  authorized  as  Sig- 
'  nal  Officer  of  the  United  States  Army 
{Continued  on  paf'e  8i 


Corps 


Maj.  Gen.  Harold  W.  Grant,  USAF 
Director 

Communications-Flectronics 


The  Centennial  of  the  Signal 
Corps  is  a  most  auspicious  time 
to  pay  our  respects  to  this  distin¬ 
guished  ancestor  of  the  United  States 
Air  Force. 

From  the  courier  on  horseback  to 
modern  combat  communications  rep¬ 
resents  a  century  of  accelerating 
progress.  The  Signal  Corps,  exploit¬ 
ing  the  advances  of  science  through¬ 
out  the  years,  pioneering  with  its 
own  research,  and  pointing  the  way 
for  others,  has  forged  steadily  ahead. 
From  the  semaphore  and  heliograph 
to  this  day  of  satellites  and  single 
sideband,  the  work  of  the  Signal 
Corps  has  enhanced  the  effectiveness 
of  the  nation’s  Armed  Forces. 

In  looking  back  over  this  first 
hundred  vears,  we  recall  with  under¬ 
standing  and  appreciation  the  efforts 
of  the  men  who  were  responsible  for 
these  achievements. 

With  each  new'  advance  in  the  arts 
and  sciences  of  communication,  these 
dedicated  men  w'orked  out  their  most 
useful  military  applications.  They 
worked,  often  under  handicaps,  to- 
( Continued  on  page  9) 
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Admiral  Virden*s  statement 
continued  *  *  * 


on  that  (late  and  the  (listinjiiiished 
leadeijihip  initiated  which  ultimately 
led  to  the  (*stahlishnient  of  the  I  .S. 
yXrrnv  Sijirial  ("orps  in  March  ld6d. 

Ever  since  the  appointment  of  Ma¬ 
jor  AlhtMt  J.  Myer  as  the  Army’s  first 
Sijinal  oHlcer,  the  Army  and  the  Navy 
ha\e  liherally  shared  the  benefits  to 
h(‘  (h*rived  from  each  other  as  appli¬ 
cable  and  aiKanta^eous  to  the  corn- 
nnni  National  interest. 

For  example,  the  Naval  Academy 
si”rialinir  classes  incorporated  wiji- 
wai:  sometime  jnior  to  186d.  and 
even  before  this  date  some  U.S.  Na¬ 
val  |)ersonnel  were  instructed  in  this 
A  run  method  of  signaling  invented 
bv  Major  Myer  and  taught  at  Myer’s 
schools. 

In  the  conflict  with  Spain  in  1898. 
and  in  all  subseifuent  wars,  our  Army 
and  Navy  fought  together  in  the  At¬ 
lantic  and  Pacific.  After  the  Battle 
of  Manila  Bav  the  Armv  ashore  at 
Manila  signaled  its  positions  to  the 
guns  of  Admiral  Dewey’s  fleet  and 
spotted  the  fall  of  shot  for  the  Naval 
guns  that  bombarded  the  enemy's 
forts  ab(*ad  of  advancing  American 
troops. 

I  he  mutual  material  and  technical 
assistance  exchanged  between  Armv 
and  Na\  V  communications  has  been 
a  fine  example  of  inter-service  co¬ 
operation.  FA'idence  of  this  (an  be 
set*n  in  many  of  the  jiresent  dav 
op(*rating  sfiaces  of  communication 
installations.  Particularlv  valuable 
in  \\  (u  id  W  ar  II  were  the  familv  of 
frecjueiK  y  modulated  |)ortable  radio 
sets  and  the  field  telephone  eipiip- 
nuMits  for  which  both  the  Navv  and 
Marine  (iorps  have  cause  to  remem¬ 
ber  the  Signal  (a)r])S  with  a  “Well 
Done.” 

The  Marine  Corps  is  also  appreci- 
ati\(‘  of  the  training  its  officers  and 
men  ha\e  r(‘eeived  from  the  Signal 
(^ups  and  for  \arious  Signal  ('orps- 
d(W’t‘lope(l  e(|uipments  it  has  used  in 
manv  campaigns  following  WOrld 
War  I. 

Since  ''Korea*’  cooperation  be- 
tw('en  the  \rmv  and  Navy,  including 
the  Marine  ('orps,  has  been  furthcyr 
strengtheiK'd  bv  mutual  [larticipation 


in  \arious  unified  commands  and  by 
increasing  operational  cross  servic¬ 
ing. 

It  was  the  writer's  privilege  to 
serve  with  Signal  (*orps  officers  and 
enlisted  piusonnel.  as  well  as  mem¬ 
bers  of  the  Air  Force  and  Navy, 
while  on  the  staff  of  (a»mmander-in- 
Chief  FAirop(‘  ((]IN(d\lH).  Daily 
service  contact  with  these  officers  of 
the  staff,  and  official  visits  to  Army 
communications  stations  in  France. 
Germany,  Italy,  d'urkey,  and  Africa, 
stimulated  my  estt^Mii  for  the  Signal 
Corps*  technical  competence  and  op¬ 
erational  performance. 

The  over-all  contributions  of  the 
Signal  (]or|)s  to  communications  and 
other  scientific  progress  are  consid¬ 
erable. 

1  he  Corps  inaugurated  the  I  .S. 
Weather  Service,  now  the  C.S. 
Weather  Bureau,  and  operated  it  for 
more  than  two  decades. 

Since  1<)9<).  the  ("orps  has  b(^(‘n 
responsible  for  Armv  photograjihv. 

"1  he  Cor|)s*  Aeronautical  Division, 
established  a  decade  before  tin* 

I  nited  States  enter(‘d  World  W  ar  1. 
remained  a  part  of  the  Signal  Corps 
until  the  Armv  Air  Corps  was  formed 
in  1918. 

1  he  Arm\  s  first  (‘lectrical  commu¬ 
nication  device  was  the  hand-pow¬ 
ered  Beardslee  magn(‘to  eltM  tric  teh*- 
graph  set  developed  under  the  super¬ 
vision  of  Major  AIy(M'.  Since  this 
“Flying  Tel(‘gra|)h‘’  of  those  early 
years,  the  Signal  Corps  has  intro- 
duc(‘d  innumerable  new  tvp(‘s  of  field 
radio,  aircraft  radio  and  fire  control 
dev  ices. 

While  he  was  chief  of  the  Signal 
(*or|)s  research  and  d(*velopment  ac- 
tivitv.  the  famed  Dr.  Bolxut  A.  Milli- 
kin  authored  many  designs,  includ¬ 
ing  several  improveriKuits  for  radio 
vacuum  tub(*s.  The  Signal  (Corps’ 
Maj  or  FAIvvin  H.  Armstrong  devel- 
ojied  the  superheterodyne  circuit  and 
latt*r  contributed  substantially  to  tin* 
frt‘(pjency  modulation  radio  tech- 
ni()ue. 

Today,  Army  Signal  Corps  Weap¬ 
ons  System  development  is  a  vital 


element  of  the  ground  forces’  role  in 
the  National  defense.  Among  the 
j)rinci|)al  achievements  in  this  field 
are  lightweight  telephone's;  radio 
and  teletypewriter  field  eeiuipments 
utilizing  micro-miniaturization  mo¬ 
bile  radio  switching  c(*nters:  target 
surveillance  and  acfjuisition  (Mfuip- 
ments  which  include  a  telecasting 
telev  ision  system  which  can  be  man- 
packed  in  the  field,  and  advanced 
sensors  of  greatly  improved  resolu¬ 
tion  and  discrimination. 

The  Corps  will  initiate  automatic 
data  processing  into  the  ranks  of  new 
Armv  mobile  eijuipments  wh(*n  the 
Arniv’s  first  Moiudic  sets  are  deliv¬ 
ered  this  year. 

d  he  Signal  Corjis  has  also  been  a 
pioneer  in  providing  support  for  the 
electronic  control  and  coordination 
of  MKK  and  II  VWK  missile  batteries. 

At  the  Signal  Corps  Badar  Fabora- 
torv.  (Aimp  FAans,  Ih'lmar,  N.  .1.. 
Armv  radio  in  1916  established 
man's  first  radar  contact  with  the 
moon,  d  his  research  program  was 
continu(*d  as  Ih'oject  DIANV.  Some¬ 
what  later,  the  (]orps  initiati'd  a 
space  communications  program  lt*ad- 
ing  to  Project  scoitK  which  was  suc- 
ct'ssful  in  broadcasting  from  out(*r 
s|)ac(*  the  Pr(*sident's  |9.”)8  (dirist- 


mas  message. 


Well  known  to  AF'ClvAN.S  is  tin* 
Army-developed  solar  ct*ll.  a  ‘first’  in 
spact*  science.  F'or  mort*  than  two 
vears.  Army  solar  cells  hav(*  bei'ii 
|)ovvering  a  radio  in  Vanguard  I,  the 
Navy's  satellite  launch(*d  into  spac(* 
in  19o8  and  expected  to  orbit  up  to 
1.000  years.  They  are  making  it  jios- 
sibh*  for  Vanguard  I’s  radio  to  pass 
significant  scientific  knowledge.  F'or 
example.  Vanguard  I’s  solar-powered 
radio  transmitted'  the*  satt*llite’s  di-^- 
covery  of  the  pear  shape  and  oblate- 
iK'ss  of  the  earth,  and  has  taught  us 
that  the  earth’s  outer  atmosphere  is 
six  times  more  dense  than  had  been 
believed,  and  that  the  earth’s  outer  at¬ 
mosphere  (hanges  with  solar  activi- 
tv.  Vanguard  I’s  continued  radio 
transmissions  have  jiroven  the  value 
of  the  solar  cell  itself  by  dramatically 
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(lenioiistratin^  its  longevity  and  use¬ 
fulness  in  space,  which  is  a  lesson  in 
itself.  All  e\l(lence  indicates  that  the 
solar  cell  units  will  function  through 
the  nianv  centuries  that  Vanguard  I 
is  expected  to  live. 

I  he  Signal  dorps"  acconiplishrnents 
in  meteorology  hy  satellite  photogra- 
pln  of  cloud  cover  in  conjunction 
with  Naw  studies  of  rocket  |)hotog- 


raphy  initiated  a  new'  technique  for 
weather  forecasting  and  storm  detec¬ 
tion.  Ihis  comhined  capability  re¬ 
cently  won  deserved  national  recog¬ 
nition  from  the  success  of  tihos,  a 
successful  ASA  project  based  on 
Signal  (]orps  research  and  develop¬ 
ment  of  satellite  instrumentation  for 
meteorological  pur])oses. 

d'he  Armv  Signal  C<»rps  owos  its 


success  to  its  vigorous  leadeohip  and 
to  the  technical  competence  and  re¬ 
sourcefulness  of  its  })ersonnel.  Xavv 
and  Marine  Corps  ("(mimunicators 
congratulate  and  salute  the  Signal 
(]or})s  on  its  centennial  and  wish  it 
good  luck  and  a  fair  breeze  in  its 
|)ursuit  of  the  common  ohje<  li\cs  of 
the  National  Defense  team. 


Qeneral  Qranfs  statement 
continued  ♦  ♦  ♦  ♦ 


ward  the  goal  of  faster  and  more  re¬ 
liable  communications  between  all 
elements  of  the  Army’s  strength. 
I  heir  wcuk  was  to  move  information, 
which  is  the  material  of  decision  and 
cofnmaml.  and  to  move  decisions  and 
commands  in  turn,  under  any  and  all 
conditions  of  war  and  peace. 

riiev  did  their  W(uk  well.  1  hey 
succeeded,  often  in  the  face  of  for¬ 
midable  odds. 

Nor  can  we  forget  the  part  played 
hy  the  Signalmen  in  |)ushing  hack 
the  American  frontier.  Military  tele- 
graph  lines,  including  submarine 
cables,  were  our  first  national  com¬ 
munications  net,  and  it  included. 
j)rophetically,  the  then  Territory  of 
Alaska. 

It  was  the  Sigfial  Corps  which  be¬ 
gan  the  compilation  of  weather  ob¬ 
servations,  for  military  and  for  civil¬ 
ian  use.  Ihe  ('orps  extended  this 
even  to  observations  for  polar  ex¬ 
peditions  for  many  years,  until  the 
responsibility  for  civilian  weather  ob¬ 
servation  was  established  in  a  sepa¬ 
rate  agency. 

The  seeds  of  modern  airpower 
W(*re  first  sown  in  the  Signal  Corps. 
It  was  here  that  the  a|)plications  of 
air|)ower  to  military  use  were  first 
tested.  Heconnaissance  led  the  way. 
(piicklv  followed  hy  hornhing  and 
aerial  combat.  What  has  happened 
since  those  first,  tentative  ex|)eriments 
has  been,  hy  and  large,  refinement  of 
the  basic  i(leas. 

We  must  admit  that  the  refine¬ 
ments  have  been  so  extensive  as  to 
create  entire  new'  dimensions  of  mili- 
tarv  thought.  General  Billy  Mitchell 
was  the  ])roj)het  of  the  idea  that  an 
aircraft  becomes  obsolete  the  minute 
vou  begin  to  build  it.  The  years  that, 
have  jiassed  since  he  expressed  this 
view  have  repe«atedly  underscored  the 
fact  that  he  was  right.  With  the  ex¬ 


tension  of  aircraft  ranges,  altitudes, 
and  sjieeds,  we  soon  came  to  the 
|)oint  where  communications  and  air¬ 
craft  movement  control  were  clearly 
integral  to  (light  itself. 

file  need  for  parallel  progress  in 
(light  and  communications  was  point¬ 
ed  u|)  hv  a  pioneering  flight  to  Alas¬ 
ka.  led  hy  General  “Hap”  Arnold  in 
l9.Tf.  Ground  stations  were  set  U|) 
along  the  planned  flight  path,  and  the 
B-IO  homhers  maintained  ground 
contact  throughout  their  trip.  Though 
successful  to  that  extent,  the  flight 
revealed  the  need  for  far  more,  and 
far  better  communications  in  general. 
On  his  return  from  this  flight.  Gen¬ 
eral  Arnold  laid  down  a  series  of  re- 
(juirements  which  resulted,  four  vears 
later,  in  the  establishment  of  the 
Army  Airways  Gommunication  Serv- 
i<*e. 

This  first  A  ACS,  operating  as  an 
independent  progeny  of  the  Signal 
Corj)s.  was  the  first  militarv  com¬ 
munications  network  designed  for  the 
specific  purpose  of  aircraft  move¬ 
ment  suj)|)ort. 

It  also  became  the  nucleus  of  all 
Air  Force  communications  when  the 
air  arm  became  autonomous  in  1947. 
The  network  then  began  to  accept  ad¬ 
ministrative  and  logistic  tralTic  in  ad¬ 
dition  to  its  normal  function,  and 
handled  it  well  until  more  adequate 
facilities  could  he  placed  in  opera¬ 
tion. 

.Meanwhile,  hack  in  the  labora¬ 
tories,  and  on  the  drawing  hoards, 
nothing  was  standing  still.  Higher 
speeds  w  ith  jet  aircraft,  longer  ranges 
through  aerial  refueling,  and  higher 
service  ceilings  were  in  prospect,  all 
s|)elling  out  new'  requirements  for 
improved  communications. 

Todav  we  are  in  the  era  of  Mach 

aircraft  and  Mach  10  interconti¬ 
nental  ballistic  missiles.  The  existence 


of  such  weapon  s\  stems  places  a 
|)remium  upon  urqirecedented  radar 
capabilities  and  upon  speed  and  ac¬ 
curacy  of  data  transmission,  data  re¬ 
duction  and  displa\.  ('ommand  and 
control  communications,  integrated 
with  weapons  of  such  impressive 
characteristics,  call  b>r  reliabilitv 
standards  within  d(‘cimal  points  of 
perfection. 

b  urthermore.  our  demands  are  in¬ 
creased  hy  the  dej)loMnent  of  Ameri¬ 
can  airpower  to  manv  ])arts  of  the 
earth,  as  well  as  the  need  for  com¬ 
munication  with  oui  allies  of  manv 
nations.  All  these  factors  have  con¬ 
tributed  to  the  multiplication  of  com¬ 
munications  channels  and  techniffues, 
and  at  the  same  time  have  estab¬ 
lished  ever  higher  recjuirements  for 
reliability  and  securitv. 

The  end  is  certainly  not  in  -^ight, 
if  one  even  exists. 

Tomorrow’s  |)roblems  are  alreadv 
u})on  us.  The  MIDAS  satellites  for 
early  warning  of  missile  attack,  and 
the  SAMOS  reconnaissance  satellites 
are  not  mere  extensiiuis  of  existing 
systems.  They  are  the  ])ioneering 
steps  of  the  military  missions  in 
space,  to  which  we  must  logically  ex¬ 
tend  our  deterrent  power.  The  de¬ 
mands  of  these  new  systems  in  terms 
of  elficicmcy  and  reliability  are  ap¬ 
parent. 

Such  have  been  the  changes  in 
Air  b'orce  communications  and  elec¬ 
tronics  within  three  decades,  since 
communications  and  (light  became  in¬ 
tegral  to  each  other.  The  growth  of 
both  sciences  has  been  swift  but 
sound.  They  look  confidently  to  the 
future.  And.  from  its  position  of  rela¬ 
tive  youth,  the  Air  Force  is  proud 
to  salute  the  Army  Signal  Corps,  now' 
entering  its  second  century  of  service 
to  the  nation. 
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U.S.  ARMY 
SIGNAL  CORPS 


BRIGADIER  GEHERAl  ALBERT  I.  MYER 
FIRST  CHIEF  SIGNAL  OFFICER  OF  THE  U.  S.  ARMY 


MAKKLNG  one  HINUKED  YEAKS  of 
Army  sijinals  on  21  June  1960, 
the  U.  S.  Army  Signal  Corps  celebrates 
a  century  of  service  to  the  Army  and 
the  Nation. 

Frimi  colored  signaling  flags  to  a 
communications  satellite  relaying  voice 
and  teletype  messages  in  outer  space, 
it’s  a  unique  record:  the  first  independ¬ 
ent  signaling  organization  of  the  mili¬ 
tary,  the  first  such  organizatitm  to  sup¬ 
port  the  Army  in  wartime,  and  the  first 
of  its  kind  in  many  other  respects.  The 
Corps  has  been  responsible  for  civilian 
as  well  as  military  communications 
advance^. 

The  founding  of  the  Signal  Corps  as 
a  separate  branch  is  attributable  to  an 
Army  surgeon.  Major  Albert  J.  Myer, 
whose  interest  in  helping  the  deaf  led 
to  a  system  of  sign  language  between 
military  outposts. 

Authorized  as  Signal  Ofticer  of  the 
Army  on  21  June  1860,  Major  Myer 
filled  a  unicpie  position  as  director  of 
the  first  full-time  signaling  function  of 
a  national  army. 

At  once  he  began  to  build  a  corps  of 
signalmen  whose  services  during  the 
Civil  \\  ar  proved  so  invaluable  that 
a  formal  C.  .S,  Army  Signal  C^»rps  was 
estahli'-heil  in  March  of  1863.  The 
f>range  color  distinguished  by  the  his¬ 
toric  Army  Dragoons  became  the 
branch  color  of  the  new  Signal  (^)rps. 
The  new  (]orps  was  to  serve  as  both  a 
combat  arm  and  a  technical  service,  a 
dual  role  continued  to  this  day. 

Major  Myer*s  signalmen  employed 
the  wigwag  flag  by  day  and  torches  by 
nigbt.  waxing  them  in  a  code  system, 
watching  and  reading  through  tele¬ 
scopes  between  companion  stations. 

Major  M  yer  also  had  ideas  of  [)ut- 
ting  the  electric  telegraph  into  the  field 
service  of  the  Army.  Civilian  telegra- 
j)hers.  directly  controlled  by  Secretary 
of  W  ar  Stanton  and  paid  by  the  Quar¬ 
termaster.  were  employed  from  the 
start  <»f  the  war  in  the  military  effort 
of  the  North.  This  was  the  U.  S.  Mili¬ 
tary  Telegraph,  which  provided  com¬ 
mand  and  administrative  communica¬ 
tions  betxveen  major  headquarters. 


But  Major  Myer  wanted  tactical  elec¬ 
tric  telegraph  which  could  be  moved 
about  for  free  employment  in  the  field, 
when  visual  signals  could  not  be  used. 
Working  with  civilian  inventors,  he 
brought  about  the  development  of  Ar¬ 
my’s  first  electrical  communication  de¬ 
vice,  the  Beardslee  magneto-electric 
telegraph  set.  Hand-operated  (without 
batteries)  and  readily  portable,  it 
could  signal  over  several  miles  of  in¬ 
sulated  field  wire  which  soldiers  laid 
rapidly  over  the  ground  or  strung  on 
lance  poles.  They  called  it  the  “Flying 
Telegraph.” 

Assisted  by  officers  and  men  detailed 
to  him.  Major  Myer  provided  more  and 
more  military  communications  as  the 
Civil  War  developed.  Visual  signals 
figured  prominently  in  amphibious  ac¬ 
tions  along  the  southern  coasts;  at  Bull 
Run,  Gettysburg,  Altoona;  and  in 
the  assaults  on  Richmond,  in  1862  and 
in  1864-65.  The  Beardslee  magneto¬ 
electric  telegraph  and  the  “Flying  Tele¬ 
graph  Trains”  played  a  part  in  the 
Beninsular  Campaign  and  at  Freder¬ 
icksburg  in  1862. 

Captive  military  balloons,  a  logical 
uplifting  of  elevated  observation  and 
‘signal  platforms,  were  not  an  Army 
Signal  Corps  assignment  in  the  Civil 
War.  In  mid-1863  the  Army  offered  its 
rather  uncertain  balloon  activity  to  the 
.Signal  Corj)s.  and  -(Job  Myer  refused 
it  on  the  grounds  that  he  did  not  have 
enough  men  r»r  money.  So  the  Army 
dropped  balloon  operations  altogether 
until  1892  when  aeronautics  and  mili¬ 
tary  ballooning  were  resumed — a  re¬ 
sponsibility  of  the  Army  Signal  Corj)s. 

After  the  Civil  War  and  Secretary 
Stanton’s  departure,  the  War  Depart¬ 
ment  restored  Col.  Myer  as  the  Chief 
Signal  Officer.  In  1867  he  gained  con¬ 
trol  over  the  command  and  operation 
of  all  Army  telegraph  lines — including 
lines  linking  isolated  camps  and  posts. 
The  Corps  built  and  maintained  in¬ 
creasingly  longer  wire  lines  operated 
by  key  and  sounder  using  battery-pow¬ 
ered  current.  Corps  also  provided  “Fly¬ 
ing  Telegraph  Trains”  to  each  Army 
Corps. 


As  the  nation  pushed  deeper  into 
western  territories  and  as  .Army  out¬ 
posts  sprang  up  in  Indian  country,  the 
Army  Signal  Corps  erected  more  tele¬ 
graph  lines,  reaching  a  peak  of  about 
5,000  miles  of  lines  by  1880. 

Meanwhile  a  most  unusual  assign¬ 
ment  had  come  to  the  Cor|)s.  Congress 
in  1870  authorized  a  national  weather 
service  and  assigned  it  to  the  W^ar  De¬ 
partment,  whose  Army  Signal  Corps 
telegraphers  at  outlying  posts  offered 
a  ready  and  inexpensive  means  of 
simultaneous  weather  reporting  from 
coast  to  coast.  The  weather  service  of 
the  Corps  grew'  rapidly,  soon  compris¬ 
ing  hundreds  of  reporting  stations  from 
the  Atlantic  to  the  Pacific  and  in  ad¬ 
joining  areas  of  Canada  and  the  Carib¬ 
bean.  Regular  weather  reports  and 
storm  warnings  became  a  popular  and 
demanded  routine,  and  included  ex¬ 
change  of  weather  data  with  foreign 
nations  and  the  beginning  of  interna¬ 
tional  cooperation  in  large-scale  scien¬ 
tific  efforts. 

After  the  death  (d  General  Myer  in 
1880,  the  Army  Signal  Corps  under 
Brig.  Gen.  William  B.  Hazen  partici¬ 
pated  in  the  First  Polar  Year,  an  inter- 
natir)nal  effort  to  learn  more  about  the 
Arctic.  This  cooperative  endeavor  con¬ 
stituted  what  was  in  fact  the  first  geo¬ 
physical  year. 

In  1881  Hazen  sent  out  two  expedi¬ 
tions,  one  to  Point  Barrow,  Alaska,  the 
other  to  Lady  Franklin  Bay  on  Files- 
mere  Island,  opposite  northern  Green¬ 
land.  The  ten  men  of  the  Point  Bar- 
row'  party  returned  safely  in  1883  with 
a  complete  set  of  scientific  observa¬ 
tions  during  the  Polar  Year. 

The  25  men  of  the  Ellesmere  Island 
team  under  Lt.  A.  W.  Greely  likewise 
maintained  regular  records  of  weather 
and  polar  phenomena  and  explored 
hitherto  unknown  areas  in  the  vicinity. 
A  party  under  Lt.  J.  B.  Lockwood  in 
1882  reached  the  point  furthest  north 
attained  by  white  men  to  that  date. 
But  the  southward  return  of  Greely’s 
group  met  tragedy.  Navy  ships  in¬ 
tended  to  pick  them  up  were  blocked 
by  ice  packs  in  the  Greenland  channel 
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t(>r  two  siircfssive  suniniers.  Not  until 
1884  (lid  a  rc'^cue  ship  pet  through,  to 
hnd  only  !^evcn  survivors,  the  others 
having  starved  to  death.  All  the  scien¬ 
tific  records  were  saved. 

Upon  the  death  of  (»en.  Hazen  in 
1887,  Greely,  then  a  captain,  world 
renowned  for  his  Arctic  service,  w^as 
proni<*ted  to  brigadier  general  and 
Ghief  .Signal  Officer.  W  ith  h  is  scientific 
hent  of  mind  and  vigorous  support  of 
military  communications  and  innova¬ 
tions.  he  kept  the  Army  .Signal  Corps 
intact  during  a  decade  of  effort  to  dis- 
hand  the  (>>rps,  especially  after  Con¬ 
gress  decided  that  the  weather  service 
was  t(M(  civilian  in  character  to  remain 
in  the  Army.  The  Department  of  Agri¬ 
culture  took  over  this  service  as  the 
W  eather  llureau  in  1891. 

Meanwhile  new'  modes  of  communi¬ 
cation  had  come  to  the  Army — the  helio¬ 
graph  and  the  telephone.  Immediately 
after  the  loss  of  the  weather  function, 
the  Army  resumed  interest  in  military 
balloons.  In  1892,  Gen.  (ireely  won 
War  Department  consent  for  the  as¬ 
signment  of  this  respijnsihility  to  the 
.Signal  Corps. 

Greely  also  jiromoted  military  uses 
of  photography,  having  taken  Army’s 
first  photographer,  Sgt.  George  W^ 
Hice,  to  the  Arctic  in  1881-84.  His 
photographs,  though  he  himself  was 
among  those  who  starved  to  death  early 
in  1884,  were  all  preserved. 

Hy  1898  and  the  Spanish-American 
W  ar,  Greely  was  budgeting  for  photog¬ 
raphy  and  providing  photographic  serv¬ 
ices  to  the  Army.  In  that  war,  the 
Army  Signal  Corps  provided  telephones 
as  well  as  telegraph  lines  on  the  com¬ 
bat  front  in  Cuba.  The  Corps’  one 
balloon  did  duty  during  the  as.sault  on 
San  Juan  Hill. 

Similarly  in  the  Philippines  in  1898, 
.Signal  Corpsmen  brought  up  wire  com¬ 
munications  in  the  assault  on  Manila 
and  coordinated  by  means  of  wigwag 
the  fire  of  Navy’s  w'arships  in  Manila 
Pay. 

Following  that  war  the  Corps  in¬ 
stalled  extensive  wire  lines  both  in 
Cuba  (also  in  Puerto  Rico)  and  in  the 
Philippines.  In  the  latter  area  a_great 
deal  of  underseas  cable  w'as  also  laid 
to  link  up  the  major  islands. 

In  1900  Congress  assigned  to  the 
Army  Signal  Corps  responsibility  for 
communications  to  and  in  Alaska — 
cable  and  wire  lines  serving  not  only 
military  garrisons  there  but  all  civilian 
needs  as  well — to  the  benefit  of  mining 
and  fishing  interests  and  other  settle¬ 
ments  scattered  throughout  the  Terri¬ 
tory.  Radio,  or  wireless  telegraphy, 
was  introduced  in  1898  into  the  Army 
by  the  .Signal  Corps.  One  of  the  first 
military  circuits  employing  this  new 
technology  was  a  100-mile  link  across 
Norton  .Sound  to  Nome,  Alaska,  obviat¬ 
ing  a  difficult  land  line  or  underwater 
cable  route  to  that  outlying  sot  I  lenient. 

In  1906.  Gen.  Greely  concluded  his 
long  service,  nc^arly  19  years  as  Chief 
Siganl  Offlcei\  There  fell  to  his  suc¬ 
cessor.  Brig.  Gen.  James  Allen,  the 


task  of  introducing  airplanes  to  the 
Army. 

The  success  of  the  Wright  airplane 
in  190.J  led  to  the  formation  of  the 
Aeronautical  Division  in  the  Signal 
Cor|>s  in  1907 — and  a  contract  with  the 
Wright  brothers  for  an  airplane  to 
meet  Army  specifications.  The  plane 
made  its  initial  flight  at  Ft.  Myer,  Vir¬ 
ginia.  on  3  September.  In  the  course 
of  suhsecfuent  flight  tests,  this  airplane 
crashed  on  17  .September,  severely 
hurting  the  pilot,  Orville  Wright,  and 
fatally  injuring  his  passenger,  1st  Ft. 
Thomas  p].  .Selfridge,  a  P’ield  Artillery 
officer  on  duty  with  the  Army  Signal 
(]orps  for  aviation  service — the  first 
man  ever  to  die  in  heavier-than-air 
powered  aircraft. 

In  1913,  Brig.  Gen.  G.  P.  .Scriven, 
Allerrs  successor,  inherited  an  expand¬ 
ing  variety  of  Army  Signal  Corps  ac¬ 
tivities.  These  included  field  radios, 
aircraft  radios,  increasingly  elaborate 
long-range  wire,  cable  and  radio  cir¬ 
cuits,  and  fire  control  systems  for  di¬ 
recting  the  fire  of  large  guns  on  targets 
visible  only  to  remote  observers.  A 
month  before  the  United  States  entered 
W  orld  W  ar  I  in  1917,  Brig.  Gen.  G.  O. 
.S(|uier  became  the  Chief  Signal  Officer. 

Stpiier  built  up  the  Corps  tremen¬ 
dously,  from  fewer  than  2.000  officers 
and  men  to  over  50,000  by  the  close  of 
1918.  A  permanent  Army  Signal  Corps 
post  at  Ft.  Monmouth,  New  Jersey, 
was  begun  as  Camp  Alfred  Vail  and 
centered  on  a  nucleus  of  signal  schools 
and  laboratories. 

S(piier  induced  the  world-renowned 
physicist.  Dr.  Robert  A.  Millikan,  to 
come  from  the  University  of  Chicago 
to  head  Army  Signal  Corps  re¬ 
search  and  development  activity.  Many 
new  kinds  of  equipment,  particularly 
vacuum  tube  radios,  were  designed  and 
produced  by  industry. 

In  France  the  outpost  companies  of 
field  signal  battalions  provided  all  tele¬ 
phone,  telegraph  and  radio  service 
down  to  the  barbed  wire,  while  signal 
telegraph  battalions  built  heavy-duty 
communication  lines  across  the  coun¬ 
try.  In  Paris  the  Signal  Corps  main¬ 
tained  a  laboratory  in  which  worked 
such  scientists  as  Maj.  Edwin  H.  Arm¬ 
strong,  who  developed  the  superhetero¬ 
dyne  circuit  during  his  overseas  serv¬ 
ice,  and  who  later  invented  frequency 
modulated  radio.  One  of  the  scientist- 
officers  whom  Gen.  Squier  brought  into 
the  Corps  was  Maj.  William  R.  Balir 
who  was  placed  in  charge  of  the  con¬ 
siderable  meteorological  activity  main¬ 
tained  by  the  Army  Signal  Corps  in 
France  to  serve  the  needs  of  fire  con- 
tr(d  and  aviation. 

U.  S.  Army  aircraft  continued  as  a 
(A)rps‘  responsibility  until  the  War  De¬ 
partment  took  aviation  out  of  the  Sig¬ 
nal  Corps  in  May,  1918,  setting  it  up 
a'^  the  Air  Service — which  later  became 
the  Army  Air  Corps. 

Army  photography  became  an  in- 
creasinglv'—  important  Army  Signal 
(>)rps’  function  during  World  War  I, 
expanding  to  include  motion  pictures 


and  training  films  so  necessary  to  train 
large  numbers  of  recruits  (piiekly. 

During  the  decade  of  inevitable  mili¬ 
tary  shrinkage  after  W Orld  W  ar  I  and 
the  ensuing  decade  of  the  depre^»ion, 
one  Chief  .Signal  Officer  after  another, 
Maj.  (iens.  C.  M.  .Saltzrnan.  (F  S. 
(Obbs.  I.  .1.  Carr,  J.  B.  All  ison.  and 
J.  ().  Mauborgne,  struggled  to  main¬ 
tain.  against  oppressive  shortages  of 
money  and  men.  a  skeletal  .'Signal 
Corps.  They  promoted  new  de\c|op- 
ments  in  wire  and  radio,  and  brought 
out  a  steadily  improving  seri(*s  of  SCR 
(.Signal  (iorps  Radiol  nund»ered  sets 
of  ground  and  airborne  radio-.  They 
improved  the  War  Department  Radi<( 
Net  and  Army  communication  links 
within  the  continent  and  beyond — to 
such  outlying  posts  as  Hawaii  and 
Panama. 

(ien.  Mauborgne.  a  resear;  h-minded 
chief,  especially  supported  the  highly 
sf'cret  beginnings  of  Army  radar,  which 
Col.  Blair.  Director  of  the  Army  .Signal 
Corps  Laboratories  at  Ft.  Monnuuith 
since  1930.  had  initiated.  C(d.  W  illiam 
R.  Blair  holds  the  fundamental  and 
basic  patent  for  American  radar.  From 
the  .Signal  (Corps’  pioneering  in  the  de¬ 
velopment  (d  our  country’s  radar  have 
evolved  the  many  radars  used  in  the 
military  and  those  employed  in  numer¬ 
ous  civilian  applications  such  as  navi- 
gaticm.  storm  tracking  and  air  lines 
flight  direction  and  contnd. 

In  the  years  immediately  before 
America  plunged  into  World  War  H, 
the  Signal  Corps  promoted  Dr.  Arm¬ 
strong's  newest  contribution  to  radio, 
freipiency  modulation,  which  soon  revo¬ 
lutionized  mobile  communications  in 
Army  combat. 

Maj.  Gen.  1).  Olmstead  succeeded 
Mauborgne  a  few'  months  before  the 
attack  on  Pearl  Harbor,  an  occasion 
when  the  Army  Signal  Corps’  radar 
SCR-27n  on  the  north  shore  of  Oahu 
performed  properly,  detected  the  Japa¬ 
nese  airplanes  130  miles  away,  and 
gave  the  warning  which  men  would 
not  believe. 

At  once  Olmstead  received  a  super¬ 
human  task  of  expansion  which  paled 
the  rapid  growth  of  the  Corps  in  the 
previous  World  War,  not  so  much  in 
manpower  as  in  research,  development, 
and  production.  W  Idle  the  Corps  leaped 
from  27.500  to  350.000  officers  and 
men  in  four  years,  enormous  and  in¬ 
creasingly  intricate  growth  occurred  in 
the  research,  development,  and  sup})ly 
of  ecpiipment,  in  the  training  of  men 
in  the  applications  of  new  eh'ctronic 
devices  and  weai)ons  previously  un¬ 
heard  of:  complex  radios  in  every  tank 
and  command  car  ( push-lnitton  FM 
radio),  mobile  long-range  radio,  radio 
relay,  carrier  communications,  radio- 
lel(qy|)e  employed  in  the  new  world¬ 
wide  system  of  ACAN  (Army  Com¬ 
mand  and  Administrative  Net),  and 
radar. 

Radar  alone  soon  equaled  the  great 
variety  of  radio  and  wire  items  in  the. 
many  forms  in  which  this  new  tech- 
ni<pie  developed  —  radars  both  for 
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ground  troops  and  for  the  explosively 
ex|»andir>g  Army  Air  Corps.  Under 
Maj.  (001.  H.  C.  Ingles,  (diief  Signal 
Offieer.  191.5-1917,  the  Army  Signal 
Corps  emerged  from  the  four-year  or¬ 
deal  much  larger  and  with  far  wider 
aetivities  and  responsihilities  than  ever 
before.  This  was  true  despite  the  fact 
that  the  Corps  lost  to  the  Army  Air 
Corps  late  in  1914  all  electronics  re- 
sponsihilily  for  aviation,  and  lost  late 
in  194.^  all  radio  intelligence  activity. 
This  last,  a  specialized  at)plication  of 
<M)mmiinication-electronics,  had  great¬ 
ly  expanded  during  World  War  II. 
Though  these  losses  momentarily  cut 
away  from  the  Corps  nearly  half  its 
men  and  activity,  within  a  few  years 
the  Signal  Corj)s’  assumption  of  new 
and  important  missions  regained  and 
enlarged  its  stature  in  the  Army. 

For  a  while  after  World  W  ar  II  the 
personnel  of  the  Corps  declined,  reach¬ 
ing  a  low  of  about  .“SO, 000  in  early  19.S0. 
Its  schofding  tasks  which  had  mush¬ 
roomed  during  the  war  to  include 
Camp  Murphy  in  Florida  and  Camp 
Kohler  in  (ialifornia  were  reduced  to 
the  ha'-ic  >chooIs  at  Monmouth.  Hut 
the  communication-electronics  sciences 
coidd  not  he  permitted  to  lapse.  These 
fields  were  increasing  dramatically  in 
importance.  The  several  laboratories 
which  had  spread  out  in  the  Monmouth 
area  since  the  19K)'s  began  by  19.'/4  to 
consolidate  in  one  huge  hexagonal 
building,  the  present  U.  S.  Army  Sig¬ 
nal  He>earch  and  nevelopimml  Laln»ra- 
torv  at  Ft.  .\bmmouth. 

The  fact  that  significant  research  and 
develu|unent  did  not  greatly  decline 
was  exemplified  by  man’s  first  contact 
with  the  moon,  accomplished  by  Army 
radar  at  the  Signal  Corps  Hadar  Labo¬ 
ratory.  Camp  PAans,  Belmar.  N.  .1. 

In  1916.  this  proved  the  feasibility 
and  niarke«l.  the  beginning  (d  space 
communications  in  which  the  Corps 
continued  to  pioneer,  culminating  in 
scoHK  —  the  Army-developed  signal 
communications  relay  eipiipment  — 
which  radioed  Hresident  Eisenhower's 
Christmas  message  to  the  world  from 
outer  spa<e  in  19.58. 

Under  Maj.  Gen.  S.  H.  Akin,  Chief 
Signal  Officer,  1947-51,  the  special 
skills  and  technologies  of  the  Signal 
(a>rps  were  maintained.  The  world¬ 
wide  communications  of  the  Army 
(annmand  and  Administrative  Network 
(acan)  continued  to  improve  the 
services  recpiired  by  Army  and  govern¬ 
ment  personnel  in  many  overseas  loca¬ 
tions.  Hadio-relay  technicpies  were  im¬ 
proved  and  the  equipment  received 
ever  wider  use.  It  was  the  radio-relay 
teams  of  the  Signal  Corps  on  occupa- 
ti(»n  duty  in  Japan  that  suddenly  found 
themsehes  in  June,  1950,  called  uj)on 
to  support  a  conflict  in  a  new  sort  of 
war  in  a  new  setting,  supporting  the 
I  iiited  Nations  in  Korea.  The  first 
Armv  troops  and  the  first  casualties  in 
that  land  included  Signal  Corpsmen 
flown  in  from  Jai>an. 

Korean  combat  placed  new  require¬ 
ments  on  the  Signal  Corps.  The  re¬ 
newed  use  of  aircraft  in  the  Army,  in¬ 


cluding  helicopters,  demanded  sj>ecial 
cjunmunications  and  navigation  equip- 
memt.  (iround  forces  demanded  new 
and  better  ground  radar — mortar  loca¬ 
tors  and  trooj)  detectors  particularly. 
Again  the  (iorps  underwent  wartime 
expansion,  under  Maj.  (o*n.  (».  1.  Hack. 
1951-55. 

New^  schools  were  recpiired  at  San 
Luis  Obispo  in  California  and  at  Canq> 
(iordon  in  (Georgia  to  supplement  the 
Army  Signal  School  at  bt.  Monmouth. 
The  17>rt  Gordon  School  continues  to¬ 
day  as  an  essential  Signal  training  in¬ 
stallation,  the  U.  S.  Army  Signal 
I'raining  Center,  which  includes  the 
Southeastern  Signal  School. 

In  the  years  since  the  Korean  War 
atid  especially  under  Lt.  Gen.  J.  I). 
0‘C<mneII,  19.55-59— the  first  Chief  Sig¬ 
nal  Officer  to  receive  the  rank  of  lieu¬ 
tenant  general — there  was  a  tremen- 
d<»us  rise  in  communications-electron- 
Ics. 

Electronic  support  for  guided  mis¬ 
siles  began  in  1949  at  the  Army's 
White  .Sands  Missile  Range  in  New 
Mexico  and  soon  grew  into  the  large 
IL  S.  Army  Signal  Missile  Support 
Agency.  The  experience  and  early  par- 
ticii)ation  in  this  phase  of  comnuinic’a- 
tions-ele<tronics  work  was  to  permit 
the  Army  Signal  Corps  to  provide  ma¬ 
jor  science  and  electronics  support  to 
Mibsecpient  missile  and  space  pro¬ 
grams. 

Electnmic  warfare  and  countermea¬ 
sures  efforts  which  began  modestly  at 
Ft.  Monmouth  in  1950  cpiickly  expand¬ 
ed  by  1954  into  significant  develop- 
rnent-^  at  Ft.  Huachiica,  Arizona,  where 
the  Army  Signal  Corps  now  operates 
the  I  .  S.  Army  Electronic  Hroving 
(iround.  Here  important  test  and  eval¬ 
uation  work  is  carried  out  cm  newly 
developed  Signal  Cor[)s’  e(piii)ment  and 
systems  under  simulated  and  actual 
field  conditions. 

Phenomenal  growth  in  recent  years 
— accelerated  by  the  missile  and  space 
era  —  has  characterized  numbers  (ff 
other  major  Signal  Cori)s’  efforts.  For 
the  nation's  air  defense,  missile  mas- 
TKH,  an  electronic  control  and  coordi¬ 
nation  system  for  use  with  nike  and 
iiwvK  missile  batteries,  was  developed 
by  the  Corps  and  industry.  The  first 
operational  system  was  put  into  action 
at  Ft.  Meade,  Marylanil  in  December 
(d  19.57.  Addit  i(mal  systems  to  j)er- 
form  this  vital  electronic  air  defense 
mission  are  being  installed  at  key  com¬ 
plexes  throughout  the  United  States. 

The  .ulvent  and  rapid  development 
of  Army  Missiles  brought  forth  a  rela¬ 
tively  new'  and  expanding  elect rmiics 
mission  area  for  the  Signal  Corps — 
that  of  combat  surveillanc(‘  and  target 
ac(piisition — essentially,  gathering  in¬ 
formation  day  and  night,  in  all  weath¬ 
er,  about  the  enemy  for  employment  of 
weafions  systemis  against  him. 

4  he  U.  S.  Army  Combat  Surveillance 
Agency  was  established  to  provide  di¬ 
rection  for  this  major  systems  area. 
The  (iorps  developed  and  introduced 
ou  an  expedited  basis  a  number  of  sur¬ 
veillance  equipments  a  few  of  these 


modified  versions  of  existing  off-the- 
shelf  type*  items.  Among  these  new 
ecpjipments  were  first  generation  pilot¬ 
less  surveillance  drones;  the  man- 
packed  TEi.KscoUT  television  syst<*m: 
mobile  and  portable  surveillance  ra¬ 
dars,  one  weighing  only  80  pounds; 
and  sensors  such  as  airborne  radars, 
infra-red  and  i)hotographic  cameras. 
Development  continues  toward  im¬ 
proved  systems  utilizing  a  variety  of 
means  radar,  photography,  infra-red, 
J'V,  seismic  and  acoustic — some  to  be 
carried  in  advanced  surveillance  drone 
vehicles  and  manned  Army  aircraft. 

Significant  advances  were  made  in 
avionics,  involving  electronic  devices 
and  communication  for  Army  aircraft. 
Besides  communication  sets,  a  mobile 
control  tower  was  developed.  The 
Corps  is  develof)ing  in  a  joint  program 
with  the  Navy,  an  instrumented  flight 
system  for  helico[)ters  and  fixed-wing 
aircraft,  with  real  picture  presentation 
to  the  pilot.  Also  in  progress  are  navi- 
gati<mal  systems  employing  visual  map 
presentation  to  show  the  pilot  the  in¬ 
flight  location  of  his  fdane. 

Automatic  data  |)roccssing.  added  to 
the  world-wide  acan  system  in  1955,  is 
being  directed  to  tactical  communica¬ 
tions;  and  militarized  eipiipments  for 
use  in  the  field  army  are  undtr  devel¬ 
opment.  The  first  model  of  Moninir,  a 
large  mobile  all-purpose  computer,  will 
be  delivered  to  the  Signal  Corps  this 
year.  These  and  other  advances  in 
elaborate  tactical  communications,  in¬ 
cluding  a  tiny  belt-pack  or  helmet  ra¬ 
dio  carried  by  an  individual  soldier, 
made  [XKSsible  by  micro-miniaturization 
techniques;  mobile  and  air-transport¬ 
able  long-range  communications  cen¬ 
tral  for  STit AC-type  ndssions;  and  satel¬ 
lite  communications  have  revolution¬ 
ized  once  again  the  art  of  military  sig¬ 
naling  founded  by  Major  Myer  a  hun¬ 
dred  years  ago. 

Besides  the  “talking  satellite”  of 
Project  sciutE,  which  first  actively  re¬ 
layed  voice  and  teletypewriter  signals 
through  outer  space,  the  Army  Signal 
C(>rps  developed  the  solar  cell  conver¬ 
sion  for  powering  satellite  radios — ini¬ 
tially  used  on  vanguard  I,  launched 
March  17.  1958.  This  satellite,  the  first 
in  the  world  known  to  use  s<dar  energy 
for  its  radios,  is  still  transmitting  after 
more  than  a  year  in  orbit.  A  more 
complex  sidar  ring  was  de^sig^pd  and 
constructed  by  the  Army  Signal  Re¬ 
search  and  Develot)ment  Laboratory 
for  EXPLORER  VI I,  which  went  into  orbit 
in  October  of  19.59. 

4'he  Gorps  also  helj)ed  to  carry  me¬ 
teorology  into  space.  A  unicpie  type  of 
.Signal  Corps  satellite  instrumentation 
— the  cloud  cover  or  weather  experi¬ 
ment — was  placed  in  orbit  February 
17,  19.59.  Although  syjin  problems  of 
the  satellite  juevented  obtaining  suc¬ 
cessfully  the  cloud  cover  photos  intend¬ 
ed,  the  experiment  was  an  initial  stej) 
in  using  satellites  for  cloud  cover  study 
and  related  forecasting  and  storm  de¬ 
tection.  Future  satellites  of  this  type 
are  planned,  such  as  tiros  under  the 
National  .Space  Aeronautics  Admlnis- 
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Iralioii.  (  tjotc:  I  lia- 

laiJiK  h<*(l  >iii(  r  ilif  writing  ol  tins  arti- 
rle.) 

I  ihI»t  tiu*  «*ij:lit<‘ciilli  (^ln(‘f  Siiinal 
( tflicf  1  of  fho  Army.  \Iaj.  (mmi.  K.  1. 
NoUnii.  appnint(‘(l  May  1.  1959.  tlu* 
\rm\  Sijinal  (!orps  (‘ontimios  to  st^ok 
im[»ni\o(l  commarid  control  >y>tcms  ()f 
communicatiort.  coml»at  "iirvcil  lanct*. 
cloctronic  warfare,  ami  a\i(»nic>  for  tlic 
and  to  coot rilmte  to  tlic  elec¬ 
tronic  'science  ami  capability  of  \im*r- 
ica*'  'pace  efbnt. 

VniMiiji  promi'ijig  ecpiipments  and 
sv'tcio'  under  advanc<*d  development 
are  a  mobile  radio  switching  central 
carriod  in  an  Army  vehicle  which  han- 
db>  up  to  18  radio  ^nbscriber  sets  in 
jeep'  much  tin*  same  as  a  telephone 
'witebboard,  intended  primarily  for 
battb*  group  us(‘:  a  jmsh-biitton  tele¬ 
phone  to  re[dac(‘  the  conventional  dial 
type;  'Uialler  and  lighter  miniat nri/ed 
telephone,  teletypewriter  and  radio 
eipiipmeut  for  cond)at.  ineinding  a 
four-wiio  telephone  >y>tem  that  fea¬ 
ture'  a  mobile  (dectiamie  telephone 
sw’itchb(>ard ;  jet  snr\ eil  lanc«*  drones 
and  a<i\anced  >»*ns(M'  of  greatly  im- 
pro\ed  n‘solution  and  <liscrimination ; 
'inall  ta<  tical  ADI’S  ecpiipment,  inv(»lv- 
ing  a  minimum  tactical  computer 
weighing  no  more  than  175  pounds; 
and  a  mobile  decision-making  complex 
tor  tb»-  commander  called  a  Tactical 
leratioiis  (ientral.  in  which  visual 
di'pla\'  <»f  information  and  communi¬ 
cation'  means  will  be  centralized.  For 
tin*  c«mtio|  and  cevordination  of  mkk 
arnl  h\\\k  mis>iles  in  the  conduit  air 
defeii'e  <d  field  armies.  Missii.K  MOM- 
ron.  now  tested  and  acce[ited,  is  al- 
readv  being  deployed. 

I  M<  oM  (Universal  Integrated  Com¬ 
munication  System!,  a  concept  for  a 
global  ( aunmunications  system  which 
will  pr<*\ide  perxmalized  service,  high¬ 
speed  automatic  switching,  and  any 
mode  (d  transmi'sion  >uch  as  video, 
data,  fac'imile,  voice  and  records  c(»m- 
municafions  on  a  completely  secure 
lui'i'.  i'  being  pres>ed  forward.  With 
thi>  '\'tem  should  come  the  use  of 
communication  satellites  as  repeaters 
-  comllaries  of  the  ground  <tations. 

\mong  forthcoming  communications 
satellite'  on  which  tin*  Army  Signal 
Corp'  i'  perlorming  work  i'  cot  iniai, 
the  tii'l  phase  (d  I’roject  NOTi  s. 
col  Hit  n*'  pnrposi*  i>  to  develop  a 
prototype  of  a  ghd»al  communications 
network  (d  commnnicat ing  satellites. 

Frmn  flags  slowly  siielling  out  words, 
militai\  signaling  has  niov(*d  into  (*lec- 
tronic'.  for  whose  <apabilit ii‘s  words 
and  human  speech  are  much  too  slow. 
In  the  lightning  fast  future  of  elec¬ 
tronic  «omputing  machines  and  of 
e|e(  troni<  signals  which,  at  speeds  nn'as- 
ured  in  millions  (d  bits  of  data  pt‘r 
second,  flash  to  tin*  ends  (d  the  earth 
and  far  beyond  through  the  infinity  (d 
space  in  this  future  tin*  1.  S.  Army 
Signal  (aujis  wigwag  flag  and  flaming 
torch  beconn*  the  symbol  for  tin*  new 
<‘ra  (»t  communicat ion'-«*lect ionics  •  of 
the  I  nited  States  \rmv. 


SIGNAL  CORPS  CONGRESSIONAL 
MEDAL  OF  HONOR  WINNERS 

MORGAN  D.  LANE 

Rank  and  Organization :  I’l  ixali*.  .Signal 
(aups.  I  tilled  Slale.s  Aims.  RhiiC  and 
Date:  Near  .)elers\  ilh*.  \  a..  ()  April 
lof)5.  Rif  til :  Monroe,  New  5 Ork.  Date 
of  Issue:  1(>  March  lofif).  (citation:  (5ip- 
ture  of  flag  of  gunboat  \  ansemond . 

WILLIAM  C.  BARNES 

Rank  and  (humanization :  Dri\ate  First 
(dass.  .Signal  (.(»r|»s.  I  nited  .states  Arnn. 

Place  and  Date:  At  Fort  Apache.  Ari¬ 
zona.  11  September  DmII.  Entered  Serv¬ 
ice  at:  Washington.  I).  U.  Hirth:  .San 
f  raneisen.  (California.  Date  oj  Issue: 

(1  \o\emler  I<m')2.  (dtation:  l>ia\er\  in 
action. 

CHARLES  E.  KILBOURNE 

Rank  and  Or^manization :  f  irst  Lieuten¬ 
ant,  I  nitt*(l  States  \5>hint»*er  Signal 
(Corps,  Place  and  Date:  At  Fac(>  l^ridge, 

IMiilippine  Islands.  5  Februar\  1<>99. 

Entered  Service  at:  Ibirtland,  Oregon. 

Rirtli:  Fort  AI\er.  Virginia.  Date  oj 
Issue:  6  May  1905.  (Citation:  Within  a 
range  of  250  Nards  of  the  enein\  and  in 
the  face  of  a  rapid  fire  climbed  a  tele¬ 
graph  pole*  at  the  east  end  of  the  bridge 
and  in  full  \  iew  of  the  enemy  c(»oll\  and 
earefull)  repaired  a  broken  tel(*graph 
wire,  thert*b\  ret*stablishing  telegraphic 
communication  to  the  front. 

CORDON  JOHNSTON 

Rank  and  Orimanization :  First  Lieut(*n- 
ant.  I  nit(*d  .State's  Signal  (Corjis.  Place 
and  Date:  At  Mount  Dud-Dajo,  Jolo, 

Philippine*  Islanels.  7  Alareh  190(). 

Entered  Service  at:  I^irmingham.  Ala¬ 
bama.  Rirtli:  (iharlotte,  Ninth  (Candina. 

Date  of  Issue:  Inkneiwn.  (Citation: 

\  oluntaril)  took  jiart  in  and  wasdange*r- 
oiisly  wouneled  eluring  an  assault  on  the 
enemy’s  Aveirks. 

ADOLPHUS  W.  CREELY 

Rank  and  Organization :  Major  (Ce*m*ral, 

I  nite*el  .^tate*s  Arm\,  retire*d.  Entered 
Service  at:  Louisiana.  Rirtli:  Newbur\- 
port.  Massae  husetts.  G.  O.  An.;  CL  W5  I).. 

19,).).  \ct  of  (Congress.  21  Mare  h  |9C),5. 

(Station:  For  his  life  of  spleneliel  piiblie* 
se*r\iee*.  be'gun  on  27  Alare  h  DM  L  hav  ing 
enlisteel  as  a  private*  in  the  I  nite'd  .State*s 
Arm\  on  2(>  .julv  1861.  and  by  sue'ces- 
sl\e  promotions  was  commissioned  as 
major  gene'ral  10  Februarv  1906.  and 
re*tire*d  b\  (»peration  of  law  on  his  sixty- 
fourth  birthdav. 
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Korean  Civil  Assistance  Command 


V 


STRO  M  B  E  RG  -  C  AR  L.5  O  N 

A  DIVISION  OF  ^3Y^^IXVI\/lld5 

ROCHESTER  3,  NEWYORK 


THROUGH  TWO 
WORLD  WARS 


A  TALENT  FOR 
COMMUNICATIONS 


Stromberg-Carlson 
a  division  of 
General  Dynamics 
is  proud  to  salute 
the  U.  S.  Army  Signal  Corps 
on  its  100th  anniversary 
and  to  have  taken 
a  part  in  producing 
communication  equipments 
which  have  served  our 
country  in  war  and  peace 
.  .  .  on  this  continent 
and  around  the  world. 
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METEOROLOGY; 

ARMY 

TELEGRAPH 
TO  TIROS  I 

by 

Lt.  Col.  Kenneth  E.  Shiflet,  SigC 
Office  of  Technical  Liaison 
Office  of  the  Chief  Signal  Officer 


Fig.  1:  Sequence  series  of  photographs  taken  by  Tiros  I  from  a  point  several  hundred  miles  east  of  the 
Atlantic  Coasi  and  from  an  altitude  of  about  450  statute  miles.  The  photos  were  sent  by  television  to 
receivers  of  the  Army  Signal  Corps  at  Fort  Monmouth,  N.  J.,  and  then  transmitted  to  NASA,  which  is 
conducting  the  Tiros  project.  The  experiment  is  designed  to  study  the  use  of  space  vehicles  for  weather 
observation.  The  white  area  shows  the  cloud  mass  that  lies  over  the  northeastern  United  States  and  Canada. 
The  dark  area  at  the  bottom  right  is  the  Cult  of  St.  Lawrence.  The  photos  were  taken  at  intervals  of  less 
than  a  minute. 


From  a  kkmotk.  and  often  l>e- 
leajiuered.  tele^ra|)h  station  in  In¬ 
dian  territory  to  the  weather  satellite 
TIROS  I  in  space  is  a  jiiant  step  in 
American  ineteorolojry. 

^  (*t  eaefi nearly  a  century  apart 
in  time — has  common  identity.  Both 
.«ieryed  Iriited  States  meteorolofry. 
And  hotli  re|)resent  early  and  modern 
ends  of  tlie  scale  of  continuing  I  .S. 
Army  Sijinal  (’orps  contrihutions  to 
that  science. 

TIROS  1.  launched  as  ])art  of  a  f)ro- 
jzram  under  the  National  Aeronautics 
and  Space  Administration,  has  per¬ 
formed  most  efTectiyely  as  a  fore¬ 
runner  to  a  possible  network  of  orhit- 
injz  weather  satellites.  Army  Signal 
(iorps  participation  in  this  NASA 
project  marks  experience  in  meteoro¬ 
logical  research  and  operations  that 
extends  oyer  nearly  all  the  one  hun¬ 
dred  years  since  the  Corps'  founding. 

Authorized  hv  (Congress  in  IfITB 
to  establish  this  country's  first  weath¬ 
er  reporting  and  forecasting  seryi<*e. 
th(*  Signal  Corps  used  its  network  of 
.Army  telegraph  stations  to  provide 
coast-to-coast  operation.  1'his  domes¬ 
tic  service  was  extended  to  weather 
data  exchange  with  other  countries 
— the  beginning  of  international  co- 
o|)eration  in  important  scientific  })ro- 
grams.  Although  the  civilian  aspects 
of  this  national  weather  service  were 
transferred  to  what  is  now  the  U.S. 
Weather  Bureau,  the  (]orps  has  con¬ 
tinued  to  pioneer  in  military  vv(*rk 
for  the  Army.  Interestingly  enough, 
the  Weather  Bureau  was  one  of  the 
organizations  with  which  the  Signal 
Corps  worked  in  the  N  ASA  tiro.s 
ex|)eriment. 

While  the  Army  Signal  (Corps’ 
basic  mission  is  to  ju'ov  ide  communi¬ 
cations.  or  more  broadly  command 
control  for  the  Army,  it  is  also 
charged  with  other  key  responsibili¬ 
ties.  One  of  these  is  meteorological 
research  and  development.  Phis  pro¬ 
gram  concentrates  ])rimarily  on  the 
study  of  weather  variations  and  data 
which  occur  over  a  relatively  small 
area:  local  gusts  of  wind,  differences 
in  t(*mperature  and  moisture  between 
a  plowed  field  and  an  adjacent  field 
of  corn,  or  the  wind  and  temperature 
on  a  mountain  top  compared  with 
that  of  the  valley  hel(>w.  Tactical  mis¬ 
siles  have  callefl  for  emphasis  on  re¬ 
lated  upper  altitude  experiment  and 
research. 

Army  Signal  Corps’  meteorological 
skills  are  thus  directed  principally  to 
weather  tasks  as  tlu*y  relate  to  com¬ 
bat  operations.  A  et  weather  has  the 
distinction — if  one  could  call  it  that 
— of  affecting  citizen  and  soldier 
alike.  Alost  everyone  tries  to  fore¬ 
cast  for  himself  by  glancing  at  the 


state  of  the  sky.  Weather  conditions 
do  not  discriminate  among  tho.se  on 
whom  they  impose. 

It  is  then  not  surprising  that  a 
very  significarR  ))ortion  of  Signal 
(.orps  effort  in  meteorology  has  also 
benefited  the  national  civilian  com- 
niiinity.  tiros  I.  and  tin*  Corps*  part 


in  its  development  and  operation  un¬ 
der  NASA.  is  a  prime  and  recent 
illustration. 

TIROS  is  th(*  ahhrtw  iation  for  d  ele- 
V  isiorj  Infra-Bed  Ohseryation  .'satel¬ 
lite.  Although  TIROS  I  does  not  have 
tht*  infra-red  .stmsing  devices  to  map 
|•(*lative  temp(*ratur<‘s  of  the  earths 
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TYPE  120-E 

FIELD  UTENSITY  METER 


MEGALUME  4 
ELECTRONIC  FLASH  UNIT 


s. 


i 


Fi"ur<i  5:  (hottoiiii,  left  &  right) 
— Vanguard  I  jialcdlitt*,  laiinche<I 
iindrr  Vanguard  Program  and 
Holar  converirr  dev€dop€Ml  hy 
Army  Signal  ('orps  to  power  one 
of  the  radios  earrie<l  by  th€‘ 
satcdlite. 
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Figure  2:  (top  left) — The  Kuril 
Islands  stretching  from  the  Rus¬ 
sian  Kamchatka  Peninsula  to  the 
northern  most  Japanese  Island 
of  Hokkaido  were  recorded  by 
Tiros  1.  Wide  angh'  image  of 
the  Kuril  Islands,  recorded  April 
4,  1960  on  the  36th  orbit  of  the 
satellite,  can  he  seem  in  the  fore¬ 
ground.  In  the  background  is 
the  mainland  of  the  U.S.S.R. 
TIh‘  image  was  received  at  the 
Kaena  Point,  Hawaii,  station. 

Figure  3:  (top  right) — The  sharp 
definition  of  the  western  coast 
of  French  M’est  Africa  was  re- 
corde<l  hy  the  wide  angle  camera 
of  Tiros  I.  Area  of  the  picture 
extends  from  approximately 
Fape  Blanco  to  St.  Louis,  French 
^  est  Africa.  The  imag(‘  was  rt*- 
corded  on  the  31st  orbit  of 
NASA'S  Tiros  1  and  was  receivcMl 
at  the  Kaena  Point,  Hawaii,  sta¬ 
tion  April  4,  196(1. 

Figure  4:  (middle) — The  array 
of  9,2(10  solar  cells  covering  the 
top  and  side's  of  the  satellite  are 
c'xamined  hy  Herbert  Butler, 
center.  Project  Manager  for  the 
U.  S.  Army  Signal  Research  and 
Development  Laboratory,  and 
Ahraham  Schnapf,  left,  and  Bar¬ 
ton  Kreuse'r.  right,  of  R(]A 
Astro-Electronic  Proeliicts  Divi¬ 
sion. 


□  Reliable  navigation  equipment 
is  a  must  if  a  pilot  is  to  reach 
his  destination  safely  and  on 
time.  Hoffman,  producer  of  the 
Air  Force  and  Navy  TACAN 
(Tactical  Air  Navigation)  systems,  has  spe¬ 
cialized  in  solving  navigation  problems  for 
the  United  States  military  services  since 
World  War  II.  Hoffman  has  developed  and 
built  both  the  airborne  portion  of  TACAN 
and  specialized  ground  support  equipment,  as 
well  as  navigational  computers  and  other 
inertial  components.  Hoffman’s  experience 
in  the  manufacture  of  navigation  systems 
provides  a  capability-in-depth  to  assist 
you  in  solving  your  navigation  problems. 


COMMUNICATIONS 


SYSTEMS  MANAGEMENT 


SOLAR  POWER 


OUNTf RMEASURES 


EIELO  SERVICES 


Military  Products  Division 

hornierly  Hoffman  Laboratories  Division 


3  740  S.  Grand  Avenue,  Los  Angeies  7,  California 
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Figure  2:  (top  left) — The  Kuril 
Inlands  stretching  from  the  Rus¬ 
sian  Kamchatka  Peninsula  to  the 
northern  most  Japanese  Island 
of  Hokkai<lo  were  recorded  hy 
Tiros  I.  Wide  angle  image  of 
the  Kuril  Islands,  recorded  April 
1960  on  the  36th  orhit  of  the 
satellite,  can  he  seen  in  the  fore¬ 
ground.  In  the  background  is 
the  mainland  of  the  U.S.S.R. 
The  image  was  received  at  the* 
Kaena  Point,  Hawaii,  station. 


Figure  3:  (top  right) — The  sharp 
definition  of  the  western  coast 
of  French  €‘st  Africa  was  re- 
coriled  hy  the  widt‘  angle  camera 
of  Tiros  I.  Area  of  the  picture 
extends  from  approximately 
F.ape  Blanco  to  St.  Louis,  French 
West  Africa.  Tlu*  image  was  re¬ 
corded  on  the  31st  orhit  of 
NASA’S  Tiros  I  and  was  received 
at  the  Kaena  Point,  Hawaii,  sta¬ 
tion  April  4,  1960. 


Figure  4:  (middle) — The  array 
of  9,200  solar  cells  covering  the 
top  and  sides  of  the  satellite  are 
examined  hy  Herbert  Butler, 
center,  Project  Manager  for  the 
U.  S.  Army  Signal  Research  and 
Development  Laboratory,  '  and 
Abraham  Schnapf,  left,  and  Bar¬ 
ton  Kreuser,  right,  of  RCA 
Astro-Electronic  Products  Divi¬ 
sion. 


Figure  3:  (bottom,  hd’t  &  right) 
— Vanguard  1  satellite,  launched 
under  Vanguard  Program  and 
solar  converter  developed  hy 
Army  Signal  Corps  to  power  one 


-<  J  **  *  *  hltljli  iji'  Xi  i 


of  the  ra<lios  carrie<l  by  the 
satellite. 
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navigation  probiems? 


H  Reliable  navigation  equipment 
is  a  must  if  a  pilot  is  to  reach 
his  destination  safely  and  on 
time.  Hoffman,  producer  of  the 
Air  Force  and  Navy  TACAN 
(Tactical  Air  Navigation)  systems,  has  spe¬ 
cialized  in  solving  navigation  problems  for 
the  United  States  military  services  since 
World  War  11.  Hoffman  has  developed  and 
built  both  the  airborne  portion  of  TACAN 
and  specialized  ground  support  equipment,  as 
well  as  navigational  computers  and  other 
inertial  components.  Hoffman’s  experience 
in  the  manufacture  of  navigation  systems 
provides  a  capability-in-depth  to  assist 
you  in  solving  your  navigation  problems. 


ELECTROMECHANICAL 


NAVIGAT  ION 


FIELD  SERVICES  COUNTERMEASURES 


LECTRONICS  CORPORATION 

Military  Products  Division 

/-ormer/y  Hoffman  Laboratories  Division 
3  7  40  S.  Grand  Avenue.  Los  Angeles  7,  California 


fjiLutilu  ail'  d-'v<'lopmt‘nt'  jt  Hc'lfman  havf  rnaitd  positions  for  scientists  ancf  enjjinceis  of  hiph  calibre.  Please  adcfress  inauines  to  Vice  Presictenf,  E  npineerinj^. 
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1  l(»  transmit  the  TV  |)icture  of  the 
moment  directly  to  earth,  without 
stcwinp;  it  on  ta|)e.  This  range  nor- 
malK  consists  of  approximately  1,000 
miles.  The  automatic  direction  of  the 
satellite's  picture  operation  allows  a 
ground  station  to  order  transmission 
of  a  picture  of  the  area  of  the  ground 
station  itself  or  the  intervening  cloud 
rover. 

(doud  cover  pictures  are  received 
and  recorded  on  film  and  magnetic 
tape  at  the  basic  ground  stations. 
Original  films,  such  as  those  associ¬ 
ated  with  the  first  pictures  obtained 
at  I'ort  Monmouth,  are  transmitted 
at  <mce  to  Washington  for  analysis. 
Duplicates  and  tapes  of  these  pic¬ 
tures  can  he  converted  to  photo¬ 
graphs  by  processing  at  the  sites. 

Some  of  the  early  pictures  taken 
by  TIKOS  I  were  flown  I)v  Army  Sig¬ 
nal  (’orps  pilots  from  Fort  Mon¬ 
mouth  to  \ASA  in  Washington  for 
release.  7'his  special  air  courier  sys¬ 
tem  was  arranged  to  insure  rapid 
delivery  of  the  photos  and  to  provide 
backup  for  electrical  transmission 
means.  It  represented  a  timely  and 
efficient  merging  of  Army  aircraft 
capability  with  the  meteorological 
operation  of  the  satellite.  The  Signal 
Corps  also  provided  the  facsimile 
ph(>to  transmission  link  between  the 
tracking  station  at  F'ort  Monmouth 
and  NASA.  Besides  this  alternate 
means  of  moving  acf|uired  weather 
phot.  •graphs,  full-time  teletypewriter 
communications  were  sup|)lied  in  the 
Army's  world-wide  network  to  vari¬ 
ous  ground  stations.  NASA,  the  C.S. 
\^ealher  Bureau  station  at  Suitland, 
Maryland,  and  RCA  facilities.  These 
circuits  were  used  for  control  and 
operation  purposes. 

The  entire  satellite  system— includ¬ 
ing  TIKOS  I  and  its  instrumentation 
ami  the  ground  station  equipment — 
was  developed  under  the  technical 
supervision  of  the  U.S.  Army  Signal 
Research  and  Development  Labora¬ 
tory.  Fort  Monmouth,  by  the  Astro- 
Flectronic  Products  Division  of  RCA. 

TIKOS  I  is  shat)ed  like  a  round  pill¬ 
box  and  weighs  270  pounds.  It  is 
42  i tu  bes  in  diameter  and  19  inches 
high.  Bei  ause  it  is  spin-stabilized  in 
space  like  a  gyroscope,  its  bottom 
surface  only  faces  the  earth  during 
part  of  its  orbit.  The  transmitting 
anftMinas  which  send  signals  to  the 
ground  stations  and  the  television 
cameras  are  mounted  on  the  bottom 
of  the  satellite.  A  receiving  antenna 
projects  from  the  top  surface.  The 
base  of  this  antenna,  which  is  used 
for  reception  of  ground  station  sig- 
liab.  can  b*  seen  in  Figuit*  4. 


4  he  spin  control  feature  of  TIKOS 
I  is  a  result  of  Army  Signal  Corps 
experience  in  developing  its  predeces¬ 
sor,  VANGi  AKD  II.  This  first  weather 
satellite  experiment  was  designed  and 
built  by  the  Laboratory  and  launched 
in  February  1959.  Its  sensors  op¬ 
erated  in  the  near  infra-red  part  of 
the  spectrum.  They  could  not  provide 
the  photographic  data  acquired  by 
the  more  advanced  and  “second  gen¬ 
eration'’  TIKOS  1.  VANGUARD  II,  wob¬ 
bled  and  made  interpretation  of  its 
information  extremely  difficult.  This 
problem  gave  rise  to  developing  a 
spin  control  techniffue  in  TiROS  I  to 
overcome  this  difficulty. 

At  the  same  time,  VANGUARD  II, 
although  a  more  crude  beginning  in 
the  use  of  wealher  satellites,  was  the 
technical  birerunner  of  today's  TiKos 
1.  In  the  same  way,  TiKOS  1  is  the 
predecessor  of  ultimately  the  satellite 
with  added  infra-red  instrumentation 
and  the  possible  eventual  network  of 
orbiting  I  .S.  weather  satellites.  VAN¬ 
GUARD  II  produced  implications  and 
feasibility  answers  of  significant  con- 
se(|uence  in  the  construction  of  these 
later  weather  satellites,  such  as  TIROS 
I  and  those  which  will  succeed  it. 

F'lectrical  jiower  for  TIROS  I  is  su|)- 
plieil  by  solar  cells  arranged  in 
banks.  The  satellite  use  of  solar  cells 
—or  sun  batteries — was  also  jiio- 
neered  by  the  Army.  Fhey  operate 
directly  when  the  space  vehicle  is  in 
the  sun  and  also  charge  lightweight 
storage  batteries  for  alternate  {lovver 
when  it  is  In  the  earth’s  shadow. 
Aside  from  the  infinite  life  and  prac¬ 
ticality  of  this  means  of  providing 
satellite  power,  solar  cells  save  weight 
by  eliminating  the  need  for  conven¬ 
tional  batteries.  Together  with  small 
storage  batteries  for  alternate  power, 
which  the  Signal  Corps  has  devel- 
oj)ed,  solar  cells  permit  this  extra 
space  and  weight  to  be  used  for 
added  satellite  instrumentation  or 
payload. 

44ie  feasibility  of  using  solar  cells 
for  satellite  power  was  demonstrated 
by  the  Army  Signal  Corps  on  VAN¬ 
GUARD  I  (F'igure  5).  The  solar  cell 
conversion  used  by  this  successful 
earlier  satellite  was  develojied  by  the 
A  run's  Signal  Laboratory,  emplov- 
ing  commercially  available  solar- 
cells.  It  is  the  first  known  use  of 
solar  power  for  satellites.  'Fhe  Labo¬ 
ratory  also  fabricated  a  more  com- 
ple'X  solar  ring  for  the  Arnn's  K\- 
IM.ORKIt  VII.  lauiiclied  October.  1959. 
Several  later  I  .S.  satellites  have  used 
solar  rneans  of  juoviding  pow«*r  for 
their  electronic  })ayloads.  tiros  I  is 
rme  of  the  latest  of  the  American 
satellitt's  to  do  so. 


Ihe  Army  Signal  Corps  is  proud 
of  its  role  in  the  national  team  which 
produced  TIROS  for  the  United  States. 
Its  military  and  civilian  members 
can  look  back  on  other  significant 
meteorological  contributions  since 
the  days  of  lb7()  when  Signal  telegra¬ 
phers  first  undertook  meteorology. 

In  military  efforts,  tin*  Corps  has 
provided  small,  mobile  meteorological 
sets  such  as  the  trailer-mounted 
e(|uipment  for  use  with  Army  mis¬ 
siles.  Signal  scientists  have  conduct¬ 
ed  upper  atmosphme  weather  explo¬ 
ration  through  the  use  of  I.OKI  rock¬ 
ets  and  exploding  chaff,  or  tin-foil 
fired  to  high  altitudes  and  tracked 
by  radar.  A  newlv  develojied  rock(*t- 
borne  weather-sonde  has  increased 
the  possible  heights  from  which  these 
weather  devices  can  regularly  send 
back  data.  4  ht‘  weather-sonde  is 
hurled  aloft  in  a  small  rocket  instead 
of  being  carried  b)  the  familiar 
balloon. 

Many  weatluM  s\stem  dtwelopments 
have  equally’  important  meaning  to 
the  national  civilian  community. 
Weather  radars  ileveloped  by  the  Sig¬ 
nal  Corps  have  h*d  to  comparable 
equipment  now  in  civilian  operation. 
Radar  itself  —  with  its  manifold 
weather  studv  uses  and  universal  ap¬ 
plication  in  we‘ather  routing  by  our 
airlines — was  originally  developed  by 
the  Army  Signal  (iorps  when  it  pro¬ 
vided  the  first  American  radar  prior 
to  World  War  11.  A  severe  storm 
weather  network  was  developi'd  which 
is  now  in  exjKuimental  use  bv  the 
Air  Force.  Ihe  system  includes  a 
central  station  and  its  detection  sta¬ 
tions  which  pick  up  and  relay  indi¬ 
cations  of  static  generated  in  storm 
centers.  The  information  is  displayed 
on  an  electronic  map  in  the  central 
station,  allowing  operators  to  moni¬ 
tor  threatening  weather  buildups  and 
to  locate  and  follow  the  movement  of 
severe  storm  c(*nters. 

With  VAN(;i  \RD  II,  and  the  more 
recent  tiros  I,  the  Army  Signal 
Corps  has  hel|)(‘d  carry  meteorology 
into  space  and  ])erhaps  to  an  even 
more  infinite  prfunise  for  the  benefit 
of  mankind. 

Constructing  optui  telegraph  Iim*s 
through  unsettled  and  sometimes  hos¬ 
tile  count rv  is  more  than  the  pro¬ 
verbial  crows  (light  to  operating 
space  electronics  g(‘ar  which  can  or¬ 
der  weath(‘r  satellite  pictures  three 
orbits  in  advance.  It  is  the  remark¬ 
able  pace  of  \m(Mican  progri'ss  In 
meteorology.  Ihe  nemibers  of  the 
United  States  Arm\  Signal  Corps,  in 
this,  the  hundredth  \(‘ar  of  Signal 
service*,  are  pri\ile‘ge*d  to  have  been 
a  part  of  that  piogrt'ss. 
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at  General  Electric’s  f  ^  J 

ociBmimQaHi 


NEAil  AND  FAfi 
SPACF 

COivlIS/'uNICATIONS 

ANU  THE  URGENT 


NEED  TO  KNOW 


General  Electric’s  Light  Mili¬ 
tary  Electronics  Department, 
under  the  direction  of  the 
Army  Signal  Corps,  is  studying 
and  analyzing; 


•  Optimum  Satellite  Electronic 
Configurations 

•  Anti-Jamming  Techniques 

•  System  Reliability  and  Circuit 
Redundancy,  and 

•  Overall  System  Parameters 
in  the  light  of  present 
General  Electric  studies  into 


Synchronous  and  Multi-phase 
Modulation 


•  Propogation  Research 

•  Coding  — Decoding  Techniques 
for  Satellite-borne  Equipment 

•  Upper  Atmosphere  Physics 

•  Ground-based  Satellite 
Detection  Techniques 
(Robert’s  Rumble) 

•  Top-Side  Ionospheric  Studies 

•  Reliability  . . .  and  many  more 
areas  which  are  typical  of  the 
space  electronic  capabilities  of 
the  Light  Military  Electronics 
Department 


^vgress  Is  Our  Most  Imporfint  PtoJucf 

GENERAL^  ELECTRIC 


French  Road,  Utica,  New  York 

Contact:  Product  Information 


Congratulations  io  U.  S.  Army  Signal  Corps 
on  its  100  th  Anniversary. 
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(top)  Group  of  Siffnal  Corps  Officers  ut  camp  instructions, 
(top  left)  Manila^  Fort  Malate,  Signaling  for  reserves  to  ad¬ 
vance  after  retreat  of  the  Spanish^  13  August  1896,  (top 
right)  Signal  Corps  liattery  Wagons,  Field  Telegraph  Train 
for  four  mules,  1898  (bottom  left)  Manila,  Cable  work  on  the 
Malecon  Drive,  1902,  (middle  right)  The  crossroads  in  the 
Argonne  woods,  near  Montfaucon,  Meuse,  France,  showing 
an  important  switchboard,  placed  there  by  the  ll2th  Field 
Signal  Battalion,  during  the  advance  thrttugh  the  woods,  2 
October  1918,  (bottom  right)  The  Lucas  lamp  used  here,  has 
replaced  the  heliograph  used  in  previous  wars  as  means  of 
visual  signaling  both  day  and  night,  Pretz  en  Argonne,  Meuse.j 
France,  22  October  1918, 
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(top)  Manila,  P,  /,  During  the  siege  of  Corregidor,  the  Finance  Office,  US  Army,  shared  lateral  iSo,  12  of  Melinta  Tunnel 
with  the  SigtuU  Corps,  Enclosed  behind  the  partition  (near  right)  fire  the  code  machines  and  telegraph  operators  of  the 
Signal  Corps  Message  Center,  Members  of  the  Finance  Office  staff  appear  in  the  foreground.  The  last  submarine  to  com 
tact  Corregidor  on  May  1942,  picked  up  this  copy,  24  April  1942,  (top  left)  European  Theater  of  Operations,  a  soldier 
traces  a  broken  field  wire  line  for  splicing,  25  December  1944,  (top  right)  Korean  Conflict,  On  a  line  pole,  a  member  of  the 
Signal  Corps  leans  dangerously  over  a  cliff  to  fasten  a  jumper  as  the  group  rehabilitates  lines  from  Tanyang  to  Chachon, 
Korea,  (middle  left)  Sert'ing  as  reconnaissance  eyes  and  ears  is  the  Army  Signal  Corps  8-pound  tactical  television  camera. 
It  has  built-in  batteries,  freeing  the  cameraman  for  the  first  time  from  the  cumbersome  apparatus  which  limited  his  move¬ 
ments  afoot,  (  bottom  right )  Army^s  new  compact,  all  weather  radar  ( AI\/PPS-4  Radar  Set)  which  can  spot  a  single  enemy 

moving  a  half-mile  away  in  darkness  or  fog,  (bottom  left)  The  defense  action  from  the  Defense  Commander’* s  tactical  console 
is  monitored  at  the  Missile  Master  installation  at  Fort  George  G,  Meade,  Md,  ( Continued  on  page  29) 


SIGNAL,  JUNE,  I960 


23 


if- 


Data  Acquisition  and  Application 


Data  Communication 


Data  Processing;  and  Control 


The  3  elements  of  an  automated  military  system : 
all  systems  integration  capabilities  of  IBM 


This  three-way  capability  makes  IBM’s  Federal  Sys¬ 
tems  Division  the  logical  clioice  to  handle  study  or 
development  contracts  — or  to  assume  total  systems 
integration  responsibility. 

IBM  recognizes  the  importance  of  the  fiduciarv  rela¬ 
tionship  that  must  exist  between  the  prime  contractor 
and  the  government.  Through  a  continuing,  policv  of 
customer  service,  IBM  has  gained  a  reputation  for 
looking  at  problems  through  the  customer’s  e\  es.  The 
Federal  Systems  Division  is  organized  to  bring  this 
capability  to  a  wide  range  of  government  requirements. 

In  data  acquisition  and  application  subsystems  — IBM 
has  the  manpower  and  know-how  to  develop  and  fur¬ 
nish  sensors,  displays,  and  other  devices  for  man-to-ap- 
plication,  and  machine-to-application  communications. 

In  data  communication  subsystems— With  knowledge 
and  experience  in  IBM  Tele-processing*,  Federal  Sys- 


Federal  Systems  Division,  Internationai  Business  Machines  Corporation,  326  East  Montgomery  Avenue,  Rockviiie,  Maryiand 


terns  has  the  capabilities  needed  to  design  and  develop 
complete  networks  to  meet  sy  stems  requirements.  This 
includes,  for  example,  subsystems  with  message¬ 
switching  functions  and  terminal  instrumentation. 
Message-processing  equipment,  inquiry  stations,  and 
code  modulation-demodulation  equipment  are  being 
further  developed  in  the  Division’s  laboratories. 

In  data  processing  and  control  subsystems— Engineers 
and  scientists  at  the  Federal  Systems  Division  can 
draw'  on  a  vast  IBM  background  in  data  processing  to 
develop  new  and  advanced  svstems  and  programming 
concepts.  The\’  can  take  existing  equipment,  or  utilize 
widespread  manufacturing  facilities  to  meet  both  the 
development  and  production  requirements  of  totally 
new  instrumentation. 

The  three  elements  of  a  military  system  are  all  logical 
capabilities  of  IBM’s  Federal  Svstems  Division  — for 
development  and  svstems  integration. 

IBM« 

26  East  Montffomerv  Avenue.  Rockville.  Maryland  A  T  ■ 


Data  Acquisition 
and  Application 


Data  Communication 


Data  Processing 
and  Control 


•Trademark 


The  commumcations  complex  of 
the  I  nited  States  Air  Force  is 
hest  described  as  the  most  modern 
and  responsive  of  the  world.  The 
fibers  of  its  networks  reach  the  four 
corners  of  the  globe,  and  the  complex 
of  radio  and  wire  facilities  interlace 
Air  Force  activities  from  the  highest 
head(|uarters  to  the  farthest  tributary 
station.  It  provides  communications 
for  operation,  command,"  weapon  sys¬ 
tem  su|)port,  management  and  ad¬ 
ministration  for  a  global  Air  Force. 

riie  Air  Force  communication 
c<nnplex  consists  of  several  distinct 
networks,  each  providing  a  specific 
tvpe  service.  1'hese  networks  all  use 
their  own  allocated  channels  within 
the  complex,  yet  are  capable  of  being 
rapidly  interchanged  as  priority  of 
operatiofis  or  volume  dictates.  I  hese 
networks  combined  can  handle  well 
•  over  ont*-half  million  messages  daily. 
Oik*  part  of  this  complex  is  a 
world-wide  integrated  teletype  relay 
network  consisting  of  radio  and  land¬ 
line  channels.  It  includes  Air  Force 
owned  and  ojierated  teletvpe  and  ra- 
<li<i  facilities,  leased  Air  Force  oper¬ 
ated  commercial  teletype  eipiiinnent, 
and  I  nited  States  Armv  and  Navy 
ladio  and  wire  circuits  allocated  to 
\ir  Force  use.  The  tralhc  is  handled 
on  a  "■common-user*’  basis,  that  is,  a 
common  svstem  used  by  all  Air 
Force  commands  and  units  in  con¬ 
trast  to  jirivate  facilities  used  ex- 
clusivelv  by  a  single  customer.  Al¬ 
though  the  net  is  configured  primari¬ 
ly  to  s(*rve  the  Air  Force,  traffic  can 
and  is  freely  exchanged  with  Army 
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and  Navy  facilities  as  well  as  with 
the  facilities  of  other  nations  through 
designated  transfer  stations.  Over 
twentv  million  messages  |)er  year  are 
delivered  to  addressees  through  this 
system. 

riie  ()ver-all  common  long-haul 
communications  svstem  was  con¬ 
ceived  in  I9‘>  l  by  General  “Hap”  Ar¬ 
nold.  then  a  Lt.  Colonel,  when  he 
led  a  flight  of  B-lO’s  from  Bolling 
Field,  I).  C.  to  Alaska  and  back. 
Special  measur(*s  were  implemented 
for  this  flight  but  the  general  lack 
of  adeifuate  communications  for  the 
control  of  such  military  air  move¬ 
ments  led  Arnold  to  urge  the  devel¬ 
opment  of  an  integrated  communi¬ 
cation  system.  Four  years  later  a 
small  system  made  up  of  thirty-three 
ground  stations  and  manned  by 
three  hundred  enlisted  men  and  three 
officers  was  formed  by  Congre-isional 
authority.  From  this  meager  begin¬ 
ning  the  communication  svstem  grew 
to  a  w(^rld-wide  flight  facilitv  and 
point-to-point  system,  operated  bv 
fifty  thousand  men  during  W^irld 
W  ar  II.  As  a  result  of  the  rajiid  de¬ 
mand  for  ('ommunications  eijuipment 
during  this  period,  standardization 
of  a  system  was  impossible.  At  the 
end  of  the  war,  it  was  determined 
that  the  teletype  network  then  in  ex¬ 
istence  was  neither  efficient  nor  eco¬ 
nomical.  dhe  advent  of  the  jet  age 
brought  with  it  an  immediate  need 
for  a  simple  and  ra})id  means  of  com¬ 
munication.  This  demand  was  first 
met  b\  the  adaptation  of  the  W  estern 
I  Tiion  Plan  ol  semi-automatic  svs¬ 


tem.  Although  this  system  was  a 
great  improvement  over  our  previous 
conglomeration  of  networks,  its  limi¬ 
tations  prevented  it  from  being  ac¬ 
cepted  as  the  long  range  answer  to 
our  traffic  problems.  Inherent  limi¬ 
tations  of  this  system  were:  its  limit¬ 
ed  capability,  its  inability  to  treat 
high  |)recedence  traffic  separately,  its 
vulnerability  to  the  human  element, 
and  its  complete  dependence  upon 
j)eak  load  circuit  engineering.  These 
deficiencies  became  obvious  soon  af¬ 
ter  the  initial  implementation  of  the 
sy  stem.  W  ith  the  added  traffic  result¬ 
ing  from  the  Korean  War  and  the 
rapid  expansion  of  the  Air  Force,  it 
was  necessary  to  establish  a  second 
network  for  the  Air  Materiel  Com¬ 
mand  and  finally,  a  third  system  to 
meet  our  aircraft  movement  require¬ 
ments.  Taking  all  of  the  above  re- 
(]uirements  into  consideration,  oper¬ 
ational  characteristics  were  devel¬ 
oped  for  a  new  system.  These  char¬ 
acteristics  were  placed  into  the  hands 
of  industry,  and  after  a  considerable 
amount  of  exploratory  effort  by  sev¬ 
eral  firms,  the  Western  Fnion  Tele¬ 
graph  (*ompany  was  awarded  a  con¬ 
tract  for  the  manufacture,  and  the 
lease  of  five  automatic  stations  with¬ 
in  the  I  nited  States,  and  the  pur¬ 
chase  of  five  additional  centers  for 
installation  at  key  overseas  locations. 

In  a  ceremony  held  May'  9,  1960 
at  Siegelbach,  Germany'  fortv  miles 
west  of  the  Rhine,  Major  General 
Harold  W.  Grant,  Director  of  Coni- 
munications-Electron  ics.  United 
{Continued  on  pa^e  28) 
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LEFT:  At  the  opening  ceremony  of  the  last  automatic  relay  center  in  the  AIRCOM  System,  at  Siegelbach,  Germany,  Cen.  Frederic  H.  Smith,  Commander,  U.S.  Air 
Force  in  Europe,  (second  from  right)  receives  teleprinter  message  from  James  H.  Douglas,  Deputy  Secretary  of  Defense,  which  officially  opens  the  center.  Pictured 
with  Cen.  Smith  are  Ray  Hoover,  Vice  President  Plant,  Western  Union;  Walter  P.  Marshall,  President  of  Western  Union;  Maj.  Cen.  James  Dreyfus,  SigC,  Director  for 
Communications-Electronics,  Joint  Chiefs  of  Staff,  and  Maj.  Cen.  Harold  W.  Grant,  Director,  Communications-Electronics,  USAF.  RIGHT:  Receive  aisle  is  at  the 
right  and  console  position,  left. 


USAF  DEDICATES  AUTOMATIC  GLOBAL 


by  Major  General  Daniel  C.  Doubleday,  USAF 
Commander,  Airways  and  Air  Communications  Service  (AACS) 


COMMUNICATIONS 


This  is 


now  serving  as 

Government  systems  managers 
for  all  subsidiaries  of 

General  Telephone  &  Electronics  Corporation 

Offering  single  source  capabilities  for  integrated 
Communications  — Data  Processing— Electronic  Display  Systems 


Now  Sylvania  — long  experienced  in  the  field  of  defense  systems  research,  development  and  production  — 
offers  this  far  more  comprehensive  yet  unified  source  of  systems  management  and  capability.  Systems- 
oriented  in  concept  and  personnel,  Sylvania  Jplectronic  Systems  now  integrates  under  one  direction  all  the 
skills  and  facilities  of  one  of  the  world’s  leaders  in  communications  and  electronics  — General  Telephone  & 
Electronics,  and  its  subsidiaries,  including: 


SYLVANIA  ELECTRIC  PRODUCTS  INC.  •  AUTOMATIC  ELECTRIC  COMPANY 
GENERAL  TELEPHONE  &  ELECTRONICS  LABORATORIES  INC.  •  LENKURT  ELECTRIC  CO.,  INC. 
GENERAL  SYSTEM  OPERATING  COMPANIES  of  General  Telephone  &  Electronics 
LEICH  ELECTRIC  COMPANY  •  ELECTRONIC  SECRETARY*  INDUSTRIES,  INC. 


HOW  SYLVANIA  ELECTRONIC  SYSTEMS  BENEFITS  YOU:  Sylvania  Electronic  Systems  makes  it 
possible  to  obtain  complete  defense  systems  of  the  highest  quality,  of  specified  performance,  delivered  on 
schedule  at  competitive  costs.  When  you  work  with  Sylvania  Electronic  Systems  you  enjoy  the  many 
advantages  of: 

One-Source  Procurement  •  One-Source  Authority  and  Responsibility 
Quick-Reaction  Capability  •  Efficiency  •  Financial  Accountability  •  Experience 


26 


SIGNAL.  JUNE.  I960 


Communications  Systems 


SYLVANIA  ELECTRONIC  SYSTEMS  offers  skills 
and  experience  covering  the  complete  electro¬ 
magnetic  spectrum  in  the  media  of  air,  space, 
water,  ground.  This  integrated  systems  group  in¬ 
cludes  the  capabilities  of  the  32  domestic  and 
international  telephone  operating  companies  in 
the  General  System.  This  group  offers  the  most 
advanced  equipment  and  development  capabil¬ 


ities  in  dial  telephone  systems,  automatic 
electromechanical  and  electronic  switching 
systems,  central  office  and  terminal  equipment, 
toll  and  exchange  voice,  telegraph,  and  data 
carrier  transmission  systems  for  wire,  cable  and 
radio  applications,  microwave  relay  and  mobile 
radio  systems  and  advanced  low  detectability 
and  secure  communications  systems. 


Data  Processing  and  Display  Systems 


Sylvania  leadership  in  digital  data  processing  is 
typified  by  its  most  recent  achievement:  design 
and  development  of  MOBIDIC.  This  solid  state, 
mobile  computer  will  give  field  armies  real-time 
solutions  to  many  Intelligence  and  reconnais¬ 
sance  problems,  almost  Instantaneous  answers 
to  operational  problems  involving  logistics,  inven¬ 
tory  control,  etc.  Sylvania  has  also  pioneered  in 


developing  electronically  driven  electrolumines- 
display  equipments  and  systems.  SYLVANIA 
ELECTRONIC  SYSTEMS  has  subsystem  manage¬ 
ment  and  development  responsibility  for  the 
data  processing  portion  of  the  Air  Force  BMEWS 
program,  including  new  and  advanced  concepts 
of  3-dimensional  data  take-off  circuitry  and 
equipment. 


Detection  and  Tracking  Systems 

SYLVANIA  ELECTRONIC  SYSTEMS  has  an  ad-  agement  and  development  responsibility  for  the 
vanced  capability  in  high  resolution,  electron-  Army’s  AN' MPQ-32,  a  mobile  artillery  detection, 
ically  scanned  radar.  Example:  Sylvania  has  man-  tracking  and  fire  control  system. 


Intelligence  and  Reconnaissance  Systems 

In  recent  years,  Sylvania  has  developed  numerous  types  intrusion  devices  are  now  under  development.  In  addi- 
of  broadband  receivers,  signal  analyzers,  and  sensing  tion,  Sylvania  is  developing  and  managing  several  other 
devices  across  the  entire  spectrum.  Advanced  anti-  highly  classified  programs  in  this  area. 


Electronic  Warfare  Systems 


Sylvania  leadership  in  electronic  warfare  is  manages  the  passive  defense  system  for  the 

typified  by  its  advances  in  countermeasures  and  B-58,  and  maintains  a  quick-reaction  capability 

counter-countermeasures  against  all  known  and  facility  for  Army  ground-based  electronic 

types  of  electromagnetic  radiation.  Sylvania  warfare  activities. 

FOR  P'ULL  INFORMATION  on  how  Sylvania  Electronic  Systems  might  be  of  special  serv¬ 
ice  to  you,  please  call  or  write  Sylvania  Electronic  Systems,  a  Division  of  Sylvania  Electric 
Products  Inc.,  Waltham,  Massachusetts. 


SYIA^NIA  ELECTRONIC  SYSTEMS 

Government  Systems  Management 

^for  GENERAL  TELEPHONE  s  ELECTRONICS, 
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States  Air  Force,  officially  acce|)te(l 
the  Plan  55  Automatic  Telegraph  Sys¬ 
tem  oil  hehalf  of  the  Air  Force,  after 
an  opening  address  hy  General  F  red¬ 
eric  H.  Smith.  Jr.,  Commander,  U.  S. 
Air  FTirce  in  F^urope.  This  communi¬ 
cations  system  referred  to  as  Plan  55 
is  a  fully  automatic  telegraph  relay 
system  using  five  automatic  major 
relay  stations  in  the  Continental 
I  nited  States  and  one  each  in  Japan, 
Hawaii.  F'ngland,  Spain,  and  Ger¬ 
many. 

Deputy  StH'retary  of  Defense  James 
H.  Douglas  addressed  the  assembly  of 
dignitaries  at  Siegelhach  via  tele¬ 
phone  from  the  USAF  Communica¬ 
tions  Center  in  the  Pentagon.  Mr. 
Douglas  also  dejiressed  a  golden  tele¬ 
graph  key  which  automatically  sent 
the  first  message  to  Siegelhach.  Im¬ 
mediately  following  Mr.  Douglas’ 
message  was  a  note  of  congratulations 
from  (jeneral  J'honias  1).  White  to 
Brigadier  General  J.  F  rancis  Taylor. 
Commander.  Fluropean-African-AIid- 
dle  F’.ast  A  ACS  Area. 

J  hese  stations  are  interconnected 
within  the  (^mtinental  I  nited  States 
h\  a  network  of  direct  trunk  chan¬ 
nels.  each  cajiahle  of  handling  mes¬ 
sage  traffic  at  a  rate  of  100  words 
per  minute  with  direct  connections 
to  all  relay  stations.  Messages  origi¬ 
nating  within  the  Continental  United 
States  and  addressed  to  other  United 
States  stations  will  flow'  through  a 
maximum  of  two  relay  stations. 
Hence,  a  message  originating  in  the 
Pentagon  addressed  to  Vandenherg 
Air  Force  Base  in  California  will 
enter  the  network  at  the  Andrews 
Air  Force  Base.  Maryland  switching 
center,  traverse  the  continent  hy  high 
speed  trunk  to  the  McClellan  switch¬ 
ing  center  at  Sacramento,  California, 
where  it  will  he  switched  automatical¬ 
ly  to  the  tributary  station  at  Vanden¬ 
herg.  After  manual  preparation  of  a 
perforated  tape  in  the  Pentagon,  no 
other  manual  operation  is  required 
until  the  message  reaches  its  desti¬ 
nation.  To  extend  this  network  to 
overseas  commands,  and  jiermit  free 
(automatic)  exchange  of  traffic  be¬ 
tween  the  Continental  United  States 
})orlion  of  the  network  and  the  vari¬ 
ous  oxerseas  portions,  gateway  sta¬ 
tions  have  been  established  on  the 
east  and  west  coasts.  These  stations 
at  Andrews  and  McClellan  Air  Force 
Bases  actually  serve  two  distinct  pur¬ 
poses:  first,  as  a  relay  station  within 
their  respective  geographical  areas, 
and  second,  as  the  jioint  of  exit  and 
entr\  for  traffic  flowing  from,  or  to 
overseas  areas.  Andrews  serves  as 
the  gateway  station  h^r  all  traffic  to 


Xorth  Atlantic,  United  Kingdom,  FXi- 
rojiean.  Middle  Flastern.  North  Afri¬ 
can.  South  Atlantic,  and  (larihhean 
Air  FOrce  actixities.  while  Mcfdellan 
serxes  all  Pacific  and  Alaskan  Air 
Force  stations.  Its  area  of  responsi- 
bilitx  extends  as  far  as  Japan  and 
Australia.  It  now  becomes  apparent 
that  a  message  originating  in  Fuchii, 
Ja|  )an,  transmitted  to  anx  location  in 
Kurope  still  reifuires  manual  proct*ss- 
ing  onix  at  the  point  of  origin.  By 
use  of  the  joint  Armx -Navy-Air 
FOrce  routing  instructions,  routing 
indicators  inserted  in  the  lead  end  of 
the  message  tape  are  recognized  by 
the  automatic  switching  centers,  caus¬ 
ing  the  messages  to  be  forxxarded  tt) 
tlieir  ernl  destinations. 

Flach  Plan  55  switching  center  is 
composed  of  a  group  of  identical, 
self-contained  incoming  line.  <u*  re¬ 
ceive  consoles  each  etjuipped  xvith 
two  complete  sets  of  receiving  eijuip- 
ment;  a  group  of  outgoing  line,  cn’ 
send  consoles,  each  siinilarlx  tM|uipped 
to  accommodate  two  send  lim*s;  one 
or  more  director  cabinets,  dejiend. 
ing  upon  the  size  of  the  switching 
center:  a  master  control  console: 
local  teletype  positions  as  reijuired: 
and  a  l)ank  of  recorders  designed  to 
monitor  all  outgoing  transmissions. 

J  hese  basic  components  are  all  in¬ 
terconnected  by  cables,  and  thex  con¬ 
tain  the  features  reijuired  for  auto¬ 
matic  message  jjrocessing.  J  he  sys¬ 
tem  is  designed  to  permit  rapid  in¬ 
creases  or  decreases  in  station  ca¬ 
pacity.  Receive  and  send  cabinets 
max  be  added,  or  deleted,  as  condi¬ 
tions  dictate  without  sxstem  modifica¬ 
tion.  Ihe  basic  system,  consisting  of 
one  receive  and  one  send  cabinet, 
together  xvith  associated  common 
equipment,  max  be  expanded  to  ac¬ 
commodate  20(1  send  and  receive 
channels  mereix  bx  adding,  via  the 
‘Tlug  in”  method,  additional  (on- 
soles.  F  urther,  expansion  to  400  chan¬ 
nel  capability  is  possible  with  minor 
additions  to  each  cabinet.  A  txpical 
Air  Force  switching  center  as  now 
installed,  is  eijuipped  for  100  chan¬ 
nels.  The  gatexvax  stations  are  larger, 
of  course.  A  message  is  received 
in  one  of  the  positions  of  a  receive 
(onsole.  vxhere  a  loojj-gate  transmit¬ 
ter  distributor  senses  the  reMcdpt  of 
a  “Start  of  Message  function  in  the 
pt  rforatcd  tape  created  bx  the  re¬ 
ceiver  j)erforator.  4  he  position  is 
then  temporarily  and  automatically 
connected  to  the  director.  4  he  direc¬ 
tor  rt‘ads  the  message  precedence 
and  routing  instructions  xxhich  ap¬ 
pear  after  tht*  “Start  of  Messagi*” 
function,  and  establishes  either  a 
“Hi  or  “Foxv  j)recedenc(*  cross 
olflce  connection  to  the  desired  s(‘nd 


console.  If  the  message  re(|uires  two 
or  more  onward  transmissions,  mul¬ 
tiple  cross  office  connections  are 
established  to  permit  simultaneous 
transmissions  to  at  least  four  send 
positions.  If  one  of  the  send  positions 
is  not  immediately  available,  or  if 
more  than  four  forward  transmis¬ 
sions  are  re(juired,  a  spillover  jiosi- 
tion  is  automatically  selected.  Ihe 
spilloxcr  position  functions  exactlx 
as  a  standard  receive  position,  repeat¬ 
ing  the  cross  ollice  selection  jirocess 
for  the  onward  transmissions  not 
processed  the  first  time.  Automatic 
routing  line  segregation  is  accom¬ 
plished  during  each  cross  office  trans¬ 
mission.  Hence,  oidx  the  routing  in¬ 
dicator!  s)  re()uired  for  onward  han¬ 
dling  of  a  given  transmission  apj)«*ars 
at  anx  gixen  send  position.  An  addi¬ 
tional  feature  of  the  receive  console, 
is  the  se(|uence  number  indicatin'. 
4his  de  X  ice  ascertains  if  the  incom¬ 
ing  message  numbers  are  in  setjuence 
and  alerts  the  cross  office  e  juimnent 
that  a  message  has  been  completelv 
receixcd.  Messages  received  out  <d 
senuence.  or  an  omission  or  duplica¬ 
tion  of  a  number  will  cause  an  alarm 
to  sound  and  stop  cross  office  action 
until  an  attmulant  has  checked  the 
position,  determined  the  problem,  and 
taken  corrective  action. 

Director  cabinets  are  includc'd  in 
sufficient  number  to  jirox  ide  at  least 
lOOG  back-up  in  case  of  a  director 
failure.  Additionally,  each  receive 
console  is  equi|)ped  xvith  a  pushbut¬ 
ton  panel,  thereby  making  it  possible 
to  operate  manuallx  in  the  event  of 
complete  failure  of  all  directors.  As 
the  message  is  transmitted  cross  office 
to  the  send  console,  it  is  jireceded  bv 
the  incoming  channel  numlxM'.  and 
a  new  seijuence  number  identified 
with  the  outgoing  line.  Also  the 
“Start  of  Message”  function  is  added. 
As  this  “.Start  of  Message”  function 
reaches  the  outgoing  line  4M>nsole 
transmitter,  a  top  line  monitor  record¬ 
er  is  connected  int(»  the  circuit.  I  he 
transmission  to  the  line  then  begins, 
and  the  recorder  disconnects  after  it 
has  received  essential  routing  infor¬ 
mation.  I  his  record  serves  for  analy¬ 
sis  purposes,  station  semi-permanent 
records,  and  possible  tracer  actions. 
An  “laid  of  Message”  machine  func¬ 
tion.  inserted  at  the  end  of  each  mes¬ 
sage*  by  the*  originating  station  opera¬ 
tor  is  s(‘nsed  bx  the  cross  office  trans¬ 
mitter.  In  so  doing,  it  causes  the  cross 
office  connection  to  disconnect  and 
conditions  the*  position  to  process  the 
next  messages. 

4h(*  control  consob*  is  a  central 
point  from  which  all  int(*rnal  opera¬ 
tions  max  be  monitored.  At  this  j)osi- 
{(.ontinued  on  />ugc  11  I 
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lt<»p  left)  The  sphere  spotter^  giant  5()-foot  antenna  of  the 
Signal  Corps  Engineering  Laboratories^  famous  Diana  moon 
radar  at  Fort  Monmouth,  (top  rijilit  I  Using  the  Army^s  new 
combat  radiif-tele phone  system  mounted  in  a  jeep,  a  soldier 
can  ring  a  distant  switch-board  operator  and  be  connecteil 
directly  to  another  jeep  miles  away,  ( iniddlo  left  I  Messages  were 
transmitted  to  and  received  from  the  Project  Score  Satellitey 
worhPs  first  communication  Satellite,  through  use  of  the 
intricate  antenna  at  the  left  and  other  electronic  equipment 
located  in  the  mobile  vans  of  the  l^S  Army  Signal  Corps, 
(middle  rijzht  I  The  photo  of  successful  flight  test  of  combat 
surveillance  drone  SD-2  shows  rocket-aided  high-speed  take-off 
from  launching  vehicle  at  US  Army  test  statitni  at  Yuma, 
Arizona,  (bottom  leltl  A  soldier  listens  to  a  signal  picked  up 
by  a  new  experimental  **ruby  maser.^'  a  device  that  is  pound 
for  pound  the  most  sensitive  detector  in  the  history  of  science, 

•  bottom  rijilit )  High  speed  magnetic  tape  to  magnetic  tape 
citmmunicatio n s  m ac h i n e , 
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SUNFLOWER  I ,  a  solar  auxiliary  power  system  for  space  craft,  will  be  developed  by 
the  TAPCO  Group  of  Thompson-Ramo-Wooldridge ,  according  to  the  National  Aeronautics 
and  Space  Administration.  The  solar  system  will  be  designed  to  generate  3,000  watts 
of  electrical  power  continually  for  a  one-year  period  and  has  potential  uses  in 
satellites  and  in  lunar  or  planetary  space  craft.  Costing  about  $4.9  million,  the 
700-pound  system  will  consist  of  a  large  foldable  solar  collector,  a  boiler  which 
uses  solar  energy  to  boil  liquid  mercury,  a  turbogenerator  driven  by  the  mercury 
vapor  to  produce  electrical  power  and  a  condensor-radiat or  to  dissipate  heat. 

AGENA-B  LAUNCH  VEHICLES  will  be  used  as  the  second  stage  on  some  future  National 
Aeronautics  and  Space  Administration  projects  as  the  result  of  an  agreement  between 
NASA  and  Lockheed  Aircraft  Corp.  whereby  the  space  agency  will  buy  16  Agenas  from 
Lockheed,  the  firm  that  assembled  the  vehicle,  at  a  cost  of  about  $50  million.  De¬ 
liveries  of  the  25-foot  vehicle  will  be  spread  over  the  next  three  years.  Contain¬ 
ing  an  engine  capable  of  developing  15,000  pounds  thrust,  the  Agena-B  will  be  used 
as  the  second  stage  atop  both  Thor  and  Atlas  boosters  on  space  projects  scheduled  to 
begin  in  1961.  Spacecraft  flown  on  Atlas-Agena-B  will  be  used  mainly  for  lunar  in¬ 
vestigations.  Thor-Agena-B  will  boost  a  number  of  earth  satellites,  including  Nim¬ 
bus,  the  meteorological  satellite  slated  to  succeed  the  present  Tiros  series. 

TENTH  ANNIVERSARY  OF  NATIONAL  SCIENCE  FOUNDATION  was  celebrated  May  12  at  a  dinner 
during  which  Dr. George  B.  Kist iakowsky ,  science  advisor  to  the  President,  gave  a 
major  address.  May  13  marked  the  tenth  anniversary  of  the  signing  of  the  National 
Science  Foundation  Act  by. President  Truman.  During  its  first  year  NSF  made  96  basic 
grants  totaling  over  $1  million.  During  1959,  the  most  recent  year  for  which  total 
figures  are  available,  NSF  made  1,809  basic  research  grants  totaling  over  $49 
million. 

AIR  FORCE  BOMARC-B  MISSILE  made  its  first  completely  successful  launching  April  13 
at  the  Eglin  Air  Force  Base,  Florida,  according  to  the  Air  Force.  The  47-foot 
interceptor  missile  reached  a  cruising  altitude  of  about  12  miles  and  streaked  more 
than  170  miles  down  range  from  the  launching  site  before  descending  into  the  Gulf  of 
Mexico.  The  solid  propellant  booster  rocket  was  not  fired  at  a  target. 

U.  S.  MILITARY  CEMETERIES  AND  MEMORIALS  of  World  War  II  will  be  dedicated  in  six 
countries  next  month.  The  American  Battle  Monuments  Commission  is  planning  the 
dedications  which  will  be  held  in  Luxembourg  City,  Luxembourg;  Margraten,  Holland; 
Liege,  Belgium;  Neuville-en-Condroz ,  Belgium;  Brest,  France;  St.  Avoid,  France; 
Carthage,  Tunisia;  Florence,  Italy.  The  Department  of  Defense  and  the  Armed  Forces 
will  participate  in  services  at  each  of  the  dedications. 

NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION  has  selected  two  companies  to  do 
engineering  and  preliminary  development  studies  on  an  electric  rocket  engine.  Such 
engines  show  promise  of  one  day  powering  space  craft  on  interplanetary  missions  by 
supplying  a  small  but  steady  amount  of  thrust  over  a  period  of  months,  NASA 
believes.  From  among  eight  companies  submitting  proposals  for  a  30-kilowatt 
plasmajet  engine,  Avco  Corp.  and  General  Electric  Co.  were  selected  for  contract 
negotiations. 

AIR  TRAFFIC  CONTROL  COMPUTER  now  being  tested  by  the  Federal  Aviation  Agency  is  the 
key  element  of  a  new  data  processing  system  that  will  improve  coordination  from 
takeoff  to  touchdown  of  civil  and  military  flights  within  a  single  FAA  control  com¬ 
plex.  Undergoing  tests  at  the  FAA's  experimental  center  at  Atlantic  City,  N.  J. , 
the  computer  was  designed  and  manufactured  by  Librascope  Div. ,  General  Precision, 

Inc.  As  programmed  for  the  New  York  area,  the  computer  will  be  able  to  process  and 
print  up  to  1,600  flight  progress  strips  per  hour,  process  440  flight  plans  per  hour 
and  store  a  total  of  1,000  flight  plans.  {Continued  on  :\\) 
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Two  million  watts  will  blast  the  U.  S.  Navy's  radio  signal 
anywhere  in  the  world  .  .  .  even  to  a  submerged  sub¬ 
marine  on  the  other  side  of  the  earth! 

This  new  2,000,000  watt  VLF  transmitter  being  built  by 
Continental  Electronics  will  be  the  most  powerful  in  the 
world.  With  this  transmitter  the  Navy  can  communicate 
dependably  with  any  spot  on  earth.  It  is  being  built  by 
the  specialists  in  b-i-g  power  transmitting  equipment. 
Again,  the  Navy  knows  it  is  getting  the  very  best 
available  —  another  Continental  Electronics  transmitter. 


^SUPER-POWER  TRANSMITTERS 
by  Continental  Electronics  include: 

13  Voice  of  America  transmitters 

U.  S.  Air  Force's  most  powerful  radar 
U.  S.  Army's  most  powerful  transmitter 
High  power  commercial  transmitters 


Dallas  27,  Texas 


A  SUBSIDIARY  OF  LING-ALTEC  ELECTRONICS,  INC 
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Altiiolgh  KXPLODiiNG  populations  have  figured  promi¬ 
nently  in  the  world’s  press  over  the  past  two  years,  a 
similar  hut  unheralded  explosion  has  been  taking  {)lace 
in  the  communications  industry,  and  with  equally  far- 
reaching  effects.  Transoceanic  traffic,  growing  at  a  rate 
that  outstrips  available  circuit  capacity,  has  spurred  some 
remarkalde  advances  in  the  science  of  communicatiofis. 

Tropospheric  and  ionospheric  scatter  technicpies  have 
increased  inter-terminal  transmission  spans  from  the  line- 
of-sight  distance  of  20  to  10  miles  to  as  much  as  (•()()  miles 
in  the  case  of  tropospheric  scatter  and  1200  miles  for 
ionospheric  S(‘atter.  But  linking  transoceanic  terminals 
demands  new  and  more  dramatic  developments.  The 
space  platform,  or  earth  satellite  is  the  develo])ment  ^^hich 
will  enable  the  communication  engineer  to  link  the  world. 

JSeed  for  Earth  Satrlliles 

More  than  66  million^  commercial  telephont‘s  are  inter¬ 
connected  in  the  United  States.  Any  one  of  these  can  lu‘ 
linked — through  approximately  200  overseas  circuits — 
with  the  65,000,000  telephones  distributed  throughout  the 
remainder  of  the  world.  In  addition,  the  nation  s  world 
wide  military  bases  recjuire  long  haul  inter-connection  to 
strategic  and  administrative  head(|uarters. 

The  daily  capacity  of  overseas  circuits  is  estimated  as 
40  messages  per  channel  or  an  annual  capacity  of  1  1,400 
messages  for  each  channel.  Present  circuit  <  aj)acity  is 
limited  to  about  5  million  messages  annually.  Traffic 
anticipated  next  year  will  exceed  ])resent  capacity. 
Further  expansion  of  HF  radio  circuits  is  urdikely  be¬ 
cause  of  spectrum  crowding  and  the  relatively  unde¬ 
pendable  ser\ice.  Submarine  ca})les  with  wide  hand 
repeaters  are  being  develo|)ed  to  a  high  degree  of  per¬ 
fection;  transoceanic  cables  planned  for  the  1968-70 
era  will  he  capable  of  60-100  channel  capacity.  Fven  this 
limited  increase  in  overseas  message  caj)acity  will  not 
meet  j)redicted  traffic  growth. 

A  means  of  transmission  is  ru'eded  that  w  ill  immediately 
pro\ide  several  hundred  channt'ls  linking  kev  cities 
throughout  the  world.  1  his  requirement  will  he  filled  by 
a  satellite  communication  system. 

Let  us  <*onsider  the  communication  problems  in  estab¬ 
lishing  a  satellite  repeater. 

(1)  Choice  of  Offcratinii  I  rcijucncy 

The  selection  of  an  optimum  fre(|uencv  for  tin*  satellitt* 
system,  whether  j)assive  or  acti\e.  is  limited  to  the  propa- 
gati(»n  “window”  between  100  Me  and  10  Me. 

Atmospheric  and  man-made  noise  decreasing  inverselv 
with  frequenc)-  becomes  negligibb*  aboxt*  100  Ah'. 
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(A)smic  noise  tlecreases  frtun  a  level  of  — 160  1)BW/Kc 
at  HK)  Me  to  less  than  — 180  l)B\\  /Kc  at  1000  Me.  Other 
effects,  such  as  Faraday  rotation  of  the  j)lafie  of  polari¬ 
zation  and  those  ])roduced  by  nuclear  explosions,  become 
progressively  less  as  frecjuency  increases  btHoming  negli¬ 
gible  abo\e  2  Kmc. 

At  the  upper  bound,  oxygen  and  water  vapor  absorption 
increases  with  fretpjeticN from  0.01  1)B  Km  at  10  Kmc  to 
greater  than  0.1  1)B  Km  at  20  Kmc. 

Propagation  loss,  in  the  j)assi\e  case,  is  given  bv: 


L  rr  Pt/Pr  16 
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Pt  —  rransmitting  fhovei 
Pr  —  Becei\(M  Power 
A  -  Wavelength 

d,  nr  (ieonu'tric  Mean  of  Di'-tance  between 
Satellite  and  Terminal 
A  =:  Antenna  Area 
n  m  \nt(‘nna  Kfficienev 
1)  n:  Satellite  Dianu'ter 
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f/g.  1  (left) — comparison  of  modulation  systems 


fig.  2  (above) — 24-hour  satellite  system  geometry 
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Note,  the  transmitted  power  is  a  function  of  the  fourth 
power  of  distance,  and  loss  decreases  with  increasing  fre¬ 
quency  for  fixed  ground  antenna  and  satellite  antenna 
size. 

In  the  active  case,  the  satellite  antenna  gain  will  he  lim¬ 
ited  by  the  area  of  the  earth  to  be  covered  and  the  error 
tolerance  of  the  attitude  stabilization  system. 

The  satellite  antenna  beamwidth  will  be  fixed  for  a 
given  orbit.  For  this  case  of  constant  beamwidth  at  the 
satellite  and  fixed  antenna  size  on  the  ground,  the  path 
loss  is  independent  of  frequency  and  is  given  by: 

I.  =  Pl/Pr  =  K  ^ 
n  A 

d._,  =:  Distance  Ground  to  Satellite 
0  =  Satellite  Antenna  Beamwidth 

A  =  Ground  Antenna  Area 
n  =:  Ground  Antenna  Efficiency 
K  =  Constant 

I  he  (juantity  of  information  that  can  be  transmitted 
over  a  communication  system  is  proportional  to  band¬ 
width.  Practical  equipment  design  considerations  limit 
bandwidths  to  the  range  of  0.5  to  2%  of  carrier  fre¬ 
quency.  F  or  communication  systems  which  use  a  modula¬ 
tion  scheme  yielding  a  large  noise  improvement  factor, 
bandwidths  will  range  from  10  to  40  Me.  Tliis  equipment 
design  constraint  is  satisfied  at  2  to  1  Kmc. 

Two  further  factors  may  be  considered  in  determining 
the  oj)timum  frequency: 

(a)  Satellite  components,  particularly  RF  amplifiers 
and  antennas  decrease  in  size  and  w'eight  with  in¬ 
creasing  frecjuency. 

(b)  The  efficiency  (DC  power  input  vs.  RF  output)  of 
transmitters  varies  with  available  distribution. 
Thus.  at  lower  frequencies  substantially  higher 
efficiencies  are  available. 

This  (fuestion  of  efficienev^  is  by  far  the  more  imjiortant 
because  cost  and  weight  of  power  supplies  and  the  prob¬ 
lem  of  dissipating  heat  are  two  important  factors  for  a 
satellite  relay.  Even  a  20%  variation  in  required  trans¬ 
mitter  input  })ower  in  general  will  be  much  more  impor¬ 
tant  than  a  doubling  or  halving  of  the  antenna  or  RF 
amplifier  weight,  ddie  selection  of  an  operating  frequency 
then  becomes  a  matter  of  determining  which  of  the  fre¬ 
quencies  between  2.(K)0  and  10.000  Me  can  be  generated 
and  transmitted  most  efficiently  based  on  equipment  avail¬ 
ability  and  state  of  the  component  art. 

(2)  Choice  oj  Modulation  System 

The  optimum  type  of  modulation  is  defined  as  that 
which  yields  the  greatest  power  efficiency  for  a  given 
signal-to-noise  ratio.  Since  satellite  power  is  limited,  the 
modulation  scheme  that  will  yield  the  desired  channel 
signal-to-noise,  say  10  to  50  db.  with  the  least  transmitted 
power  is  the  preferred  method.  Therefore,  a  type  of  modu¬ 
lation  is  desirable  which  allows  substantial  improvement 
of  the  channel  signal-to-noise  ratio  over  the  carrier-to- 
noise  ratio  at  the  exj)ense  of  bandwidth. 

Si  nee  demodulation  need  not  occur  in  the  satellite,  the 
type  of  modulation  can  be  changed  at  the  ground  station 
if  the  translator  or  reflector  is  sufficiently  broadband. 
Three  principal  types  of  modulation  have  been  considered: 

(1)  Freq^jency-Division  multiplex  with  amplitude-mod¬ 
ulated  sub-carriers  which  apply  single-sidel>and 
modulation  to  the  RF  carrier  (FDM-SSB). 

(2)  Frequency-Division  multiplex  with  amplitude-mod¬ 


ulated  sub-carriers  which  frequency  modulate  the 
RF  carrier  (FDM-FM). 

(3)  Time- Division  multiplex  with  piilse-code  modula¬ 
tion,  with  the  pulses  frequency  modulating  the 
carrier.  Several  groups  of  carriers  can  be  multi¬ 
plexed  in  frecjuency  to  obtain  the  total  number  of 
communicating  channels  (  PCM-FM-FDM). 


rhe  signal-to-noise  for  each  system  is  given  by: 
FDM-SSB  1  ' 

10  log  b  —  L  +  10  log  Pi 


S  N  C/\  =  10  log  -pvyj 


K  =  Boltzman's  Constant  1.38  X  10“^^ 

T  =  Effective  Temperature  of  the  Receiver 
b  =  Signal  Bandwidth 

L  =  Path  Loss  in  db  i.e.,  The  sum  of  Receiving 
and  Transmitter  Antenna  gain  and  free 
space  loss. 

Pt  =  Transmitter  Power 


FDM-FM  A  f  R 

S/N  =  C  X  +  20  log — jp—  +  10  log-^— 


when  C/N  is  12  db  or  greater. 


C/N  = 


10  log 


(KT) 


—  10  log  B  — L  +  10  log  Pt 


f 

f 

B 


=  IVak  Deviation 

Highest  Modulating  Frequency 
=  IF  Bandwidth 


The  RMS  carrier  to  RMS  noise  ratio  of  12  db  is  the 
accepted  threshold  of  a  Frequency-Modulated  System. 
Below  this  value,  the  noise  improvement  is  not  realized. 


PCM-FM 

For  the  PCM-FM  case,  we  must  first  decide  what  is 
the  bandwidth  of  the  system. 

By  using  a  6  bit  code  and  sampling  at  twdee  the  high¬ 
est  audio  frequency,  the  bit  rate  for  each  voice  channel 
is  6  X  8000  or  48,000  bits/second  and  the  sampling 


frequency  is 


^,,000 

9 


or  21.000  cps. 


To  transmit  the  video  information  of  a  multi-chan¬ 
nel  system  w  ith  the  least  power,  a  gaussion  shaped  band¬ 
pass  response  is  used.  It  has  been  showm  that  the  3  db 
bandwidth  of  the  over-all  system  should  equal  2  times 
the  video  rate  to  obtain  an  acceptable  interchannel 
cross  talk  ratio.  Therefore,  we  will  use  an  RF  band¬ 
width  e(|ual  to  twice  the  sampling  frequency. 

Since  the  pulse  information  frequency  modulates  the 
RF  carrier,  we  must  exceed  the  FM  threshold  noted 
above.  In  addition,  there  is  a  PCM  threshold  below 
which  the  noise  improvement  fails.  This  point  is 
reached  when  the  pulse  signal  voltage  cannot  be  sepa- 
.  rated  from  noise  with  great  certainty.  An  RMS  video 
signal  to  RMS  noise  of  9  db  is  an  acceptable  threshold 
value.  Note,  the  PCM  threshold  is  lower  than  the  FM 
threshold.  When  the  PCM  threshold  of  9  dl)  is  exceed¬ 
ed,  the  channel  signal-to-noise  is  much  greater  than 
40  db. 

The  carrier  power  required  for  the  PCM-FM  case,  neg¬ 
lecting  for  the  moment  FM  threshold,  is: 

P„  =  -lOg  10  log  B  -  20  log  +9  +L 

A  class  of  demodulation  referred  to  as  synchronous  de¬ 
modulation  will  lower  the  usual  FM  threshold  3  to  6  db 
and  the  PCM  threshold  will  determine  the  system  break¬ 
ing  point.  [Continued  on  page  75) 
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Si^algram  (Continued  from  page  30) 

CONTRACTS;  ARMY;  Pan-American  Airways,  Inc.,  installation  and  operation  of  a 
facility  for  surveillance  drone  and  electronic  environmental  testing  at  the  Army 
Electronic  Proving  Ground,  $18.8  million;  Martin  Co.,  construction  of  a  new  fire 
coordination  system  for  Nike  batteries,  $3  million.  NAVY ;  Bendix  Corp. ,  continued 
development  and  evaluation  of  the  Eagle  missile  system,  $21  million;  Sperry^ 
Gyroscope  Co. ,  design  and  manufacture  of  navigational  systems  and  installation  of 
equipment  for  Polaris  submarine  fleet,  $19.6;  Collins  Radio  Co.,  development  of 
electronic  systems  for  Navy  fighter  aircraft,  $1.5  million;  AIR  FORCE;  The  Halli- 
crafters  Co.,  production  of  electronic  countermeasure  equipment  designed  to  disrupt 
hostile  radar  and  missile  guidance  systems  for  use  on  the  Strategic  Air  Command's 
B-52  bomber,  $12  million;  Westinghouse  Electric  Corp.,  production  of  tactical 
scatter  communications  equipment  for  use  in  a  tropospheric  scatter  communications 
system,  $2.6  million. 

—  INDUSTRY  — 

LEVINTHAL  ELECTRONIC  PRODUCTS,  INC.,  a  subsidiary  of  Radiation  Inc.,  will  design  and 
produce  four  tropospheric  scatter  radio  power  amplifiers  for  radio  sets  to  be  in¬ 
stalled  in  England  and  Spain  on  a  radio  communications  link  over  500  miles.  Levin- 
thal  received  an  $800,000  contract  from  Page  Communications  Engineers  for  the  ampli¬ 
fiers  which  will  be  used  in  the  communications  complex  Page  is  building  under  a  con¬ 
tract  to  the  Air  Force. 

SEMINAR  ON  FIXTURE  DESIGN  FOR  VIBRATION  TEST  EQUIPMENT  will  be  sponsored  by  MB  Elec¬ 
tronics,  a  division  of  Textron  Electronics,  Inc.,  and  will  be  given  at  the  Polytech¬ 
nic  Institute  of  Brooklyn.  The  five-day  course  will  be  offered  in  two  sessions — 
June  20-24  and  June  27-July  1.  The  fixture  design  seminar  is  the  fourth  in  a  gen¬ 
eral  series  on  complex  vibration  testing  initiated  in  June  1959  by  MB. 

WESTINGHOUSE  ELECTRIC  CORP.  designed  and  built  a  thermoelectric  refrigerator  which 
was  used  in  an  Air  Force  life-sustaining  space  test.  The  one-cubic-foot  unit  was 
one  of  the  key  components  of  a  manned  capsule  that  housed  an  Air  Force  scientist  on 
a  simulated  week-long  mission  into  space.  Designed  to  operate  in  the  weightless  en¬ 
vironment  of  orbital  flight,  the  Westinghouse  unit  is  a  complete  food  storage  sys¬ 
tem.  Thermoelectric  refrigeration  is  achieved  by  passing  an  electric  current  through 
the  proper  kinds  of  semiconductor  materials,  Westinghouse  states.  The  simulated 
space  test  was  conducted  at  the  Air  Research  and  Development  Command’s  Wright  Air 
Development  Division,  Aerospace  Medical  Laboratory,  Dayton,  Ohio. 

UNITED  STATES  UNDERSEAS  CABLE  CORP. ,  a  new  company  jointly  organized  by  four  firms, 
will  provide  for  the  design  and  construction  of  long  distance  underwater  cable  sys¬ 
tems.  Phelps  Dodge  Corp.,  Northrop  Corp.,  Page  Communications  Engineers,  Inc.  and 
Felten  and  Guilleaume  of  West  Germany  organized  the  new  company.  United  States  Un¬ 
derseas  Cable  will  offer  a  complete  cable  package,  including  users  survey,  route 
survey,  engineering,  installation  and  maintenance.  Principal  offices  will  be  in  New 
York  City  and  Washington,  D.C. 

RADIATION  INC,  will  develop  and  test  airborne  pulse  code  modulation  (PCM)  telemetry 
systems  for  the  Air  Force  Titan  intercontinental  ballistic  missile.  The  PCM  air¬ 
borne  packages  will  be  used  in  conjunction  with  Radiation’s  ground-based  telemetry 
receiving  stations.  Use  of  pulse  modulation  in  the  Titan  marks  the  first  time  a 
liquid  propellant  missile  has  employed  this  system  of  telemetry,  acording  to  Radia¬ 
tion.  Radiation  will  do  the  work  under  a  $2,322,000  contract  from  AC  Spark  Plug, 
which  has  prime  guidance  responsibility  for  the  Titan. 

BENDIX  CORP.  has  developed  a  distance  measuring  equipment  device  for  light  aircraft. 
The  new  unit  is  used  as  an  accessory  to  conventional  air-to-ground  two-way  radio 
to  determine  distance  between  an  interrogator  and  responder.  The  same  unit 
acts  as  an  interrogator  or  responder,  or  the  functions  can  be  separated  to  re¬ 
duce  size  and  weight.  Bendix  officials  recently  demonstrated  the  5-pound  unit,  des¬ 
ignated  NVA-203A,  for  officials  of  the  Federal  Aviation  Agency  and  the  Signal  Corps 
Research  and  Development  Laboratory. 

LEASING  PROGRAM  FOR  AIRBORNE  WEATHER  RADAR  has  been  announced  by  Radio  Corporation 
of  America.  The  lease  agreement  will  make  weather  radar  units  available  to  airline 
and  business  aircraft  operators  on  a  five-year  basis  with  an  additional  option  pe¬ 
riod  of  two  years  at  reduced  rates.  The  initial  phase  of  the  leasing  program  covers 
the  RCA  AVQ-10  and  AVQ-50  airborne  weather  radar  units  as  well  as  the  AVQ-60B  air 
traffic  control  transponder,  which  permits  aircraft  to  advise  air  traffic  control 
centers  automatically  of  their  location  and  identity.  Other  electronic  aviation 
equipment  will  be  added  to  the  lease  plan  list  later.  (Continued  on  page  :U)) 
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Sigiialgram  (Continued  from  page  34) 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORF,  has  been  awarded  a  $2  million  contract 
by  the  U.  S.  Army  Signal  Supply  Agency  to  build  what  is  believed  to  be  one  of  the 
world’s  longest  microwave  communication  spans  in  the  Pacific  area.  Designed  to 
bridge  an  ocean  expanse  of  some  500  miles,  the  link  will  employ  ITT-developed  over- 
the-horizon  radio  equipment  using  the  tropospheric  scatter  technique.  Specifica¬ 
tions  call  for  several  voice  channels  as  well  as  a  teleprinter  circuit. 

FAIRCHILD  CAMERA  AND  INSTRUMENT  CORF,  will  construct  an  Environmental  Test  Labora¬ 
tory,  believed  to  be  the  first  of  its  kind  in  the  country  geared  to  the  testing  of 
complete  intelligence  gathering  and  other  systems  under  space  environments.  Under 
construction  by  the  company’s  Defense  Div.  at  Long  Island,  N.  Y.,  the  laboratory 
will  contain  a  large  altitude  chamber  capable  of  testing  entire  systems  at  altitudes 
up  to  one  million  feet. 


—  GENERAL  — 

U.  S.  COLLEGES  AND  UNIVERSITIES  increased  their  scientific  research  and  development 
expenditures  80  percent  between  1954  and  1958,  a  National  Science  Foundation  study 
shows.  Expenditures  increased  from  $409.7  million  to  $735.8  million  during  the 
four-year  period.  The  study  shows  that  in  1958  more  than  half  the  total  expenditure 
was  spent  by  agricultural  experiment  stations  and  Federal  contract  research  centers 
administered  by  educational  institutions,  while  the  colleges  and  universities 
proper  accounted  for  the  remaining  funds.  The  latter  were  more  oriented  toward  basic 
rather  than  applied  research,  expending  74  percent  of  their  funds  for  this  purpose. 
Experiment  stations  and  contract  centers  reported  35  percent  and  24  percent,  respec¬ 
tively,  for  basic  research. 

REMOTELY  CONTROLLED  COMPUTER  capable  of  50  thousand  computations  a  second  will  be 
installed  in  Carnegie  Institute  of  Technology’s  Computation  Center  next  fall.  Since 
the  computer  can  be  remotely  controlled  from  different  buildings  on  the  campus,  the 
various  research  centers  can  supply  data  to  the  computer  and  evaluate  results  from 
operating  positions  outside  the  computation  center.  Known  as  the  G-20  high-speed 
data  processing  system,  the  system  was  developed  by  Bendix  Corp.  It  includes  mag¬ 
netic  tape  units  that  read  and  write  at  a  rate  of  120,000  digits  per  second. 

MIDWEST  PROGRAM  ON  AIRBORNE  TELEVISION  INSTRUCTION  will  sponsor  workshops  this  sum¬ 
mer  for  teachers  and  school  administrators  interested  in  the  program.  MPATI,  as  it 
is  called,  plans  to  beam  instructional  telecasts  from  an  aircraft  to  18  colleges  and 
universities  in  six  midwestern  states  starting  in  February  1961.  The  $7  million 
project  is  supported  by  the  Ford  Foundation  and  contributions  of  private  industry. 

U.  S.  SCIENCE  FILMS  are  being  received  enthusiastically  by  Egyptians  in  Cairo,  ac¬ 
cording  to  The  New  York  Times.  The  science  films  are  being  shown  as  part  of  the 
Festival  of  American  Scientific  and  Popular  Films.  Some  of  the  films  are  the  U.  S. 
National  Academy  film  "Research  by  Rockets",  the  Department  of  Defense  film  "Celes¬ 
tial  Mechanics  and  the  Lunar  Probe"  and  the  Atomic  Energy  Commission  film  "High  En- 
ergy'^Part icle  Accelerators."  The  program  is  directed  by  the  U.  S.  Information  Serv¬ 
ice  offices  in  Cairo  with  the  cooperation  of  Cairo  University  and  the  Ministry  of 
Culture  and  National  Guidance.  Because  of  "the  warm  response  to  the  showings"  plans 
may  be  made  to  send  the  films  to  other  Egyptian  cities,  said  the  Times. 

ELECTRONIC  FLASH  UNIT  for  use  in  detailed  close-up  photography  on  an  around-the-lens 
installation  has  been  developed  by  Hershey  Manufacturing  Co.  Called  the  "Sun-Lite 
Sunring,"  the  1-pound  unit  will  aid  doctors,  dentists  and  others  in  obtaining  shad¬ 
owless  close-up  shots  in  both  black  and  white  and  color. 

o 

CALENDAR  OF  EVENTS 

JUNE  10-26 ;  British  Exhibition  of  industry,  technology,  science  and  culture,  spon¬ 
sored  by  the  Federation  of  British  Industries,  Coliseum,  New  York  City. 

JUNE  22-24 ;  Standards  and  Electronic  Measurements  Conference,  co-sponsored  by  the 
Professional  Group  on  Instrumentation  of  the  Institute  of  Radio  Engineers,  the  Radio 
Standards  Laboratory  of  the  National  Bureau  of  Standards  and  the  Instrumentation 
Division  of  the  American  Institute  of  Electrical  Engineers,  Boulder,  Colorado. 

JUNE  27-29 ;  Fourth  National  Convention  on  Military  Electronics,  sponsored  by  the 
Professional  Group  on  Military  Electronics  of  the  Institute  of  Radio  Engineers, 
Sheraton-Park  Hotel,  Washington,  D.  C. 
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A  highlight  of  Signal  Corps  history:  President  Wilson  talks  to  an  airplane  from  the  White  House  lawn  in  19 18  during  a  successful  demon¬ 
stration  of  aviation  radio.  A  year  earlier,  to  meet  war  needs,  Western  Electric  had  designed  the  first  radiotelephone  for  U.S.  Army  aircraft 


its  lUU  Anniversary 
of  service  to  America 


was  made  on  the  new  Spiral-4  Cable  System— major  parts 
of  which  were  designed,  developed  and  manufactured  by 
Western  Electric. 

We  at  Western  Electric  extend  our  heartiest  congratu¬ 
lations  to  the  U.  S.  Signal  Corps  for  a  brilliant  first  cen¬ 
tury  of  progress.  We’re  happy  to  have  played  our  part  — 

and  look  forward  to  a  continuing 
relationship  between  the  U.S.  Signal 
Corps  and  Western  Electric  as  we 
enter  the  challenging  Space  Age. 


Western  Electric  is  proud  to  have  been  working  with  the 
Signal  Corps  ever  since  the  first  telegraph  lines  were 
strung  across  the  country  late  in  the  19th  century.  In  help¬ 
ing  to  meet  the  demands  for  communications  and  other 
electronic  equipment,  Western  has  provided  the  Signal 
Corps  with  telephones,  switchboards,  cable,  radio  tele¬ 
phone,  vacuum  tubes,  transistors, 
radar,  carrier  telephony,  and  tele¬ 
typewriters  —  to  name  a  few.  And 
just  last  December,  final  delivery 


UNIT  OF  THE  BELL  SYSTEM 
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A  HE  NAVY  of  today  is  a  complex, 
powerful  and  far-reaching  force 
which  spends  more  time  at  sea  than 
did  any  of  its  predecessors.  Naval 
units  up  to  Fleet  size  operate  under, 
over,  and  throughout  the  ocean  areas 
of  the  world  with  great  emphasis  on 
speed,  mobility  and  dispersal.  A  vital 
tool  of  command  in  the  coordination 
of  these  forces  is  Naval  Communica¬ 
tions,  the  instrument  by  which  the 
rapid  communication  effort  of  the 
Naval  Establishment  afloat  and  ashore 
is  realized.  The  basic  organization  of 
Naval  Communications  is: 

a.  Assistant  Chief  of  Naval  Oper¬ 
ations  (Communications) /Di¬ 
rector,  Naval  Communications 

b.  The  Naval  Communication  Sys¬ 
tem 

c.  Communication  Departments  of 
Shore  Establishment  Activities 

d.  Communication  Organization  of 
the  Operating  Forces 

As  Assistant  Chief  of  Naval  Op¬ 
erations  (Communications),  the  Di¬ 
rector,  Naval  Communications  has 
general  cognizance  of  the  naval  com¬ 
munication  effort.  Specifically  under 
his  management  control  is  the  Naval 
Communication  System,  a  world-wide 
system  through  which  all  other  ele¬ 
ments  of  Naval  Communications  are 
linked. 

In  order  to  more  effectively  fulfill 
the  mission  of  Naval  Communica¬ 
tions,  the  Naval  Communication  Sys¬ 
tem  Headquarters  Activity  was  estab¬ 
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lished  in  July  1959  to  operate  and 
manage  the  Naval  Communication 
Systems,  which  is  an  integrated  net¬ 
work  forming  the  world-wide  frame¬ 
work  of  Naval  Communications. 

The  System  is  composed  of  Naval 
Communications  Stations,  Naval 
Communications  Facilities  and  Naval 
Communication  Units.  There  is  es¬ 
sentially  no  difference  between  a  Sta¬ 
tion  and  a  Facility  except  that  the 
latter  is  located  on  foreign  soil.  Each 
activity  normally  includes  a  communi¬ 
cation  center,  a  transmitter  site,  a 
receiver  site,  and  all  facilities  and 
ancillary  equipment  required  to  pro¬ 
vide  a  specific  area  with  the  essential 
Fleet  and  fixed  communication  serv¬ 
ices  necessary  to  serve  command  and 
facilitate  administration.  The  Com¬ 
munication  Unit  is  a  smaller  activity, 
organized  to  fulfill  limited  functions 
and  is  under  an  Oflicer-in-Charge 
rather  than  a  Commanding  Oflicer. 
These  activities  are  organized  as  self- 
contained  units  and  are  as  self-sup¬ 
porting  as  required  by  their  environ¬ 
ment.  The  need  to  support  Fleet 
requirements  on  a  global  scale  dic¬ 
tates  that  they  be  located  all  over  the 
world.  The  major  activities  of  the 
Naval  Communication  System  are: 

U.  S.  Naval  Communication  Sta¬ 
tion  Adak — Adak,  Alaska 
TI.  S.  Naval  Communication  Sta¬ 
tion,  Balboa — Fort  Amador,  C.  Z. 
U.  S.  Naval  Communication  Sta¬ 
tion,  Guam — Guam,  Mariana  Is. 


AND  HOW  THEY 

SERVE 
THE  FLEET 

U.  S.  Naval  Communication  Sta¬ 
tion  Kodiak — Kodiak,  Alaska 
U.  S.  Naval  Communication  Sta¬ 
tion  Newport — Newport,  R.  1. 

U.  S.  Naval  Communication  Sta¬ 
tion  Norfolk — Norfolk,  Va. 

U.  S.  Naval  Communication  Sta¬ 
tion  Pearl  Harbor  -Pearl  Harbor, 
Hawaii 

U.  S.  Naval  Communication  Sta¬ 
tion  San  Diego — San  Diego,  Calif. 
U.  S.  Naval  Communication  Sta¬ 
tion  San  Juan — San  Juan,  P.  R. 

U.  S.  Naval  Communication  Sta¬ 
tion  Washington — Wash.,  D.  C. 

U.  S.  Naval  Communication  Facil¬ 
ity  Japan — Yokosuka,  Japan 
U.  S.  Naval  Communication  Facil¬ 
ity  Port  Lyautey — Kenitra,  Moroc¬ 
co 

U.  S.  Naval  Communication  Facil¬ 
ity  Philippines — San  Miguel,  Lu¬ 
zon,  Philippines  Republic 
U.  S.  Naval  Communication  Unit 
Asmara — Asmara,  Eritrea 
U.  S.  Naval  Communication  Unit 
Seattle — Seattle,  Washington 
U.  S.  Naval  Communication  Unit 
Trenton — Trenton,  N.  J. 

Additionally,  the  Naval  Communica¬ 
tions  System  includes  Naval  Radio 
Stations  (Transmitter)  (VLF)  at  Jim 
Creek,  Washington  and  Cutler,  Maine. 

U.  S.  Naval  forces  operate  in  all 
the  major  ocean  areas  of  the  world, 
in  some  of  them  on  a  continuing 
basis,  and  in  others  as  the  need  may 
recjuire.  The  major  communications 
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activities  listed  above  are  located  and 
designed  to  provide  essential  commu¬ 
nications  for  the  Fleet  in  these  areas, 
including  both  Fleet  broadcast  and 
ship-to-shore. 

These  facilities  are  for  the  most 
part  linked  together  by  conventional 
high  frequency  radio,  multi-channel, 
point-to-point  circuits,  normally  16 
channel  single  sideband.  In  several 
locations  linkage  is  by  landlines  or 
cable.  Network  stations,  in  addition 
to  providing  Fleet  communications, 
also  provide  the  communication  serv¬ 
ices  for  the  local  commands  within 
their  geographical  area.  An  average 
major  communication  station  will  op¬ 
erate  8  multi-channel  point-to-point 
circuits  plus  the  associated  or  ancil¬ 
lary  short  distance  relay  circuits  and 
single  channel  radio  teletype  circuits. 
Using  automatic  switching  and/or 
torn-tape  relay,  each  installation  also 
serves  as  a  major  relay  point  to  pass 
traffic  to  other  stations. 

Broadcast  service  is  the  primary 
method  employed  for  the  transmis¬ 
sion  of  message  traffic  to  units  of  the 
f  leet  and  to  merchant  ships.  Radio 
telegraph,  radio  teletype,  and  facsimile 
broadcasts  are  employed.  Since  ships 
are  not  required  to  recei|)t  for  mes¬ 
sages  received  via  the  broadcasts,  this 
method  of  delivery  permits  them  to 
maintain  radio  silence.  A  major  com¬ 
munication  station  will  operate  an 
average  of  5  principal  broadcasts.  In 
order  to  cover  the  large  assigned 
areas  24  hours  a  day,  broadcasts  are 
operated  as  simultaneous  transmis¬ 
sions  on  a  family  of  frequencies, 
usually  5.  on  a  continuous  basis.  The 
types  of  service  include  operational, 
logistics  and  administrative,  hydro- 
graphic.  press,  weather,  radio  photo 
(facsimile),  merchant  ship,  and  time 
signals. 

Ship  -to-shore  services  enable  ships 
and  commanders  affoat  to  move  mes¬ 
sage  traffic  into  the  Naval  Communi¬ 
cations  System  for  relay  to  shore 
commands  or  to  be  retransmitted  to 
other  affoat  units  via  the  broadcast 
method.  The  shore  stations  maintain 
a  guard  on  their  assigned  ship-to- 
shore  frequencies;  units  affoat  come 
up  on  the  circuit  only  when  thev  have 
traffic  to  deliver.  Principal  affoat 
commanders  usuallv  maintain  contin¬ 
uous  guard  on  ship-to-shore  circuits, 
but  the  shore  stations  normally  do 
not  use  this  method  to  communicate 
to  Fleet  units  except  to  transmit  high 
precedence  operational  traffic. 

In  addition  to  the  large  volume  of 
operational  and  administrative  traffic 
handled  by  the  Naval  Communications 
System,  other  traffic  of  a  special 
nature  is  transmitted  for  limited 


users.  Of  j)arlicular  importance  to 
commanders  affoat  is  the  point-to- 
point  facsimile  circuitry  which  is 
maintained  to  provide  a  means  of 
passing  weather  charts  and  other 
graphic  information  to  the  shore  sta¬ 
tions  for  retransmission  via  the 
broadcasts  to  ships  at  sea  which 
have  facsimile  equipment. 

The  local  communication  services 
available  at  the  major  stations  afford 
send-and-receive  communication  serv¬ 
ice  to  other  military  and  government 
activities  in  the  area  via  complex 
landline  and  microwave  systems.  The 
Naval  Communication  Station  Pearl 
Harbor,  for  example,  serves  44  shore 
based  activities  in  the  area  of  Hawaii, 
including  the  staffs  of  principal  com¬ 
manders  based  ashore,  material  and 
supply  activities,  naval  air  stations, 
and  other  activities  all  engaged  in 
Fleet  operations  or  in  support  thereof. 

An  auxiliary  function  of  the  com¬ 
munications  stations,  but  an  indispen¬ 
sable  one,  is  to  provide  space,  facili¬ 
ties,  and  assistance  for  the  test  and 
evaluation  of  new  e(|uij)ment  and  for 
research  and  develoj)ment  projects. 
With  the  advent  of  the  space  age,  this 
function  has  attained  greater  signifi¬ 
cance. 

Many  noteworthy  advances  have 
been  made  in  Naval  Communications 
during  the  past  few  years.  Though 
not  yet  a  part  of  the  Naval  Communi¬ 
cations  System,  the  Communications 
Moon  Relay  system  recentlv  was  used 
to  pass  traffic  between  Washington 
and  Pearl  Harbor.  This  system  shows 
promise  of  becoming  a  valuable  asset 
to  Naval  Communications  because  of 
its  ability  to  provide  rapid,  reliable 
communications  when  other  systems 
temporarily  fail  due  to  ionospheric 
disturbances. 

Broadcast  coverage  to  Fleet  units 
will  soon  be  greatlv  extended  when  the 
U.  S.  Naval  Radio  Station,  Cutler, 
Maine,  is  activated.  This  VLF  trans¬ 
mitter  is  one  of  the  largest  and  most 
])owerful  in  the  world.  Along  with 
the  VLF  facilities  at  Jim  Creek, 
Viashington  and  Annapolis,  Mary¬ 
land,  it  will  extend  and  improve  this 
type  of  coverage  to  Fleet  units  operat¬ 
ing  in  Northern  latitudes. 

The  ever  changing  complexities  of 
Fleet  operational  requirements  dictate 
an  aggressive  program  of  improve¬ 
ment  in  the  Naval  Communication 
Svstem.  Most  of  the  new  efforts  in 
Naval  Communications  are  under¬ 
taken  to  provide  the  Navy  increasing¬ 
ly  better  service  with  emphasis  on  the 
traditional  requirements  for  reliabil- 
itv,  security  and  speed,  now  accentu¬ 
ated  bv  the  space  age.  In  addition  to 
the  advanced  communication  tech¬ 
niques  and  fabrication  of  equipment 


already  employed,  automatic  switch¬ 
ing  for  both  radio  and  landline  cir¬ 
cuits  is  to  be  extended  overseas;  point- 
to-point  and  ship/shore  circuits  will 
be  further  multi-channeled,  as  well 
as  the  broadcast  circuits  to  the  forces 
affoat  which  will  also  receive  multi¬ 
channel  equipment.  Radio  transmis¬ 
sion  and  reception  quality  will  he 
greatly  enhanced  by  the  advent  of  a 
satellite  relay  system  on  a  common 
user  basis.  Transistorized  equi])ments 
are  soon  coming  into  general  use 
and  will  provide  great  advantages  in 
space  saving  qualities  and  mainte¬ 
nance  upkeep  problems. 

In  order  to  effectively  operate  the 
Naval  Communication  System  during 
these  days  of  rapid  and  complex  ad¬ 
vances,  the  need  for  specially  trained 
high  caliber  people  is  urgent.  General 
and  specialized  training  courses  are 
provided  by  the  Bureau  of  Naval  Per¬ 
sonnel,  supplemented  by  courses 
afforded  by  several  training  com¬ 
mands.  In  addition,  training  in  cer¬ 
tain  types  of  equipment  is  provided 
l)y  the  manufacturer.  It  takes  intense 
specialized  training,  education  on  the 
post-graduate  level  and  varied  prac¬ 
tical  experience  in  communications 
for  Naval  personnel  to  keep  abreast 
of  the  present-day  requirements  and 
future  developments  in  communica¬ 
tions. 

The  tempo  of  Fleet  operations  to¬ 
day  is  faster  than  ever  before  in 
peacetime  history.  With  heavy  com¬ 
mitments  throughout  the  world,  the 
Fleet  commanders  face  an  enormous 
task  in  deploying  their  units  to  meet 
all  requirements  and  in  readying 
them  for  any  contingency.  The  com¬ 
plexity  of  modern  weapons,  the  speed 
of  modern  aircraft  and  missiles,  plus 
the  dispersal  employed  over  great 
ocean  areas  require  rapid  and  vo¬ 
luminous  communications  if  the  com¬ 
manders  are  to  effectively  employ 
their  forces.  The  broadening  of  the 
command  concept  under  combined, 
unified,  and  specified  commanders 
requires  a  most  reliable  communica¬ 
tions  system  in  order  that  the  various 
commanders  may  exercise  coordina¬ 
tion  and  command  control  within  a 
minimum  time  span.  The  Naval  Com¬ 
munications  System  is  considered  an 
integral  part  of  many  naval  weapons 
systems  and  of  combat  operations.  It 
has  experienced  many  changes  over 
the  vears  and  is  rapidly  undergoing 
change  today.  However,  the  objec¬ 
tives  of  all  changes  in  Naval  Com¬ 
munications  are  to  insure  that  more 
reliable,  more  secure,  and  faster  com¬ 
munications  are  provided  to  the  com¬ 
mander  in  order  that  he  may  com¬ 
mand  most  effectively. 
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...  on  a  hand-car  during  the  Philippine  Insurrection 


...  in  the  trenches  during  World  War  I 


...  on  the  outskirts  of  Clark  Field,  Manila,  during  WW  II 


official 
u.  s.  army 
photographer 

by 

ANNE  MELSON  STOMMEL 
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IN  ANY  DISCUSSION  of  signal  photography  today,  a  dis¬ 
tinction  must  he  made  between  civilian-type  photo¬ 
graphy  and  military-type  photography.  Both  types  are 
performed  by  the  U.  S.  Army  Signal  Corps  in  rendering 
pictorial  services  to  the  Army  in  peacetime  and  in  war¬ 
time;  but  the  military-type  is  designed  primarily  for 
wartime  use. 

Civilian-type  })hotography  is  coverage  of  newsworthy 
military  functions  and  operations  for  public  informa¬ 
tion.  historical,  or  documentary  purj)oses.  The  term 
civilian-type  also  applies  to  identification,  portrait,  medi¬ 
cal.  legal,  and  a  host  of  additional  kinds  of  miscellaneous 
photography.  Such  photography  is  termed  civilian- 
type  because  the  techniques  used  are  similar  to  their 
civilian  or  commercial  counterparts.  It  is  functional 
and  serves  the  Army  in  numerous  ways;  but,  if  it  had 
to  be,  the  Army  could  do  without  many  of  its  aspects 
— particularly  during  combat  operations. 

Military-type  photography  has  no  civilian  or  commer¬ 
cial  counterparts:  and  it  is  a  basic  ingredient  in  the 
process  of  winning  battles.  It  supports  G2  (Intelli¬ 
gence)  and  G3  (Operations)  by  ])ermitting  the  dis¬ 
semination  of  vital  })ictorial  information  to  combat  units 
— on  such  matters  as  terrain,  routes,  and  road  conditions 
— and  assists  commanders  in  arriving  at  sound  decisions. 
It  supports  arliller\  and  rocket  units  bv  pictorially  re¬ 
cording  the  effects  of  fire  and  other  conditions  pertinent 
to  the  performance  of  these  arms.  It  supports  all  types 
of  technical  intelligence  teams  by  providing  ])ictorial 
recorclings  or  interpretations  of  enemy  areas,  equip¬ 
ments.  and  facilities.  It  helps  military  intelligence  teams 
by  providing  coverage  that  supports  interrogation  \vork 
or  order-of-battle  research.  It  helps  U.  S.  Army  Corps 
of  Fmgineer  troops  in  need  of  visual  data  necessarv  for 
planning  and  o])erations.  It  helps  the  photograph  in¬ 
terpreters  of  G2  sections  who  mav  need  special  ground 
or  aerial  coverage  to  sup])lement  Air  Force,  air  re¬ 
connaissance  unit,  or  drone  cciverage  that  does  not  meet 
wi  th  existing  requirements  or  fails  to  pin-point  S|)ecific 
targets  in  sufficient  detail.  It  also  serves  ])sychological 
warfare  activities — a  highlv  specialized  field  constantly 
in  need  of  hard-to-obtain  pictorial  material. 

To  make  a  conservative  estimate,  when  signal  photo- 
gra[)hy  is  properly  employed  within  a  field  army  during 
wartime,  75  percent  of  the  photographic  missions  belong 
to  the  military-tvpe  category.  A  large  segment  of  the 
military  science's  is  deeply  involved  with  the  ne(‘d  for, 
and  ways  of  obtaining,  information  about  the  enemy. 

The  G2.  who  must  collate  and  convert  this  information 
into  intelligence,  leans  heavily  on  all  channels  of  informa¬ 
tion  open  to  him.  Success  in  military  intelligence  is 
closely  associated  with  the  ability  to  increase  the  number, 
quality,  and  scojje  of  available  information  sources. 
For  this  purpose,  the  G2  has  various  teams  of  specialists, 
trained  to  extract  information  wherever  it  appears  ap- 
pro])riate.  While  he  has  a  photo-interpretation  (PI) 
team,  trained  to  analyze  aerial  photographs  ])roduced 
by  the  Air  Force  and  division  aerial  reconnaissance 
units,  the  G2  does  not  have  a  photographic  team  which 
could  sup})ly  him  with  the  type  of  detailed  visual  in¬ 
formation  he  may  specifically  re(|uire. 

To  obtain  ground  photographs  of  an  almost  unlimited 
array  of  subject  matter,  intended  to  supplement  and 
expand  collected  information,  the  G2  must  rely  on  the 
signal  photogra|)her — the  Official  U.  S.  Army  Photo¬ 
grapher.  The  signal  ])hotographer  also  uses  light  army 
aircraft  to  provide  specific  coveraae  that  is  not  available 
th  rough  the  use  ()f  automatic  aerial  cameras  in  special 
aircraft  or  in  remote  radio-controlled  drf)nes. 
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Today,  ^ve  could  no  lonjier  report,  as  was  done  in 
1913,  that  cameras  were  issued  and  “every  signal  oflicer 
in  the  field  became  a  photographer.”  Pictorial  informa¬ 
tion  aids  today’s  command  decisions  and  assists  future 
military  operations  only  if  the  military  cameraman  re¬ 
cords  essential  features  of  terrain,  enemy  strongpoints, 
captured  personnel  and  equipment,  or  similar  items. 
Military  cameramen  can  know  what  to  record  only  if  they 
have  been  thoroughly  trained  in  military  information 
collection  procedures:  if  pictorial  officers  are  versed  in 
military  science  as  well  as  in  the  “mechanics’*  of  photo¬ 
graphy:  if  military  schools,  instructors,  and  training 
literature  emphasize  the  military  re(|uirements  of  photo¬ 
graphic  coverage:  and  if  research  and  develo|)ment 
laboratories  concentrate  on  devices  that  embody  practical ' 
characteristics  that  are  applicable  to  tried  and  proven 
mibtary  situations.  Today,  signal  photography  is  a 
science. 

Regardless  of  their  obvious  ])ublic  interest — or  un¬ 
expected  military  value — early  efforts  in  the  field  of 
military  })hotography  were  “hit-or-miss”  affairs.  The 
first  photographs  of  I  nited  States  military  activities 
were  those  made  bv  Matthew'  Bradv  during  the  Civil 
W  ar.  But  Brady  was  a  civilian  who  followed  the  Blue 
and  the  (iray  on  the  battlegrounds,  recording  their  acti¬ 
vities  for  posterity.  The  first  public  awareness  of  photo¬ 
graphs  made  bv  soldiers  in  actual  combat  can  be  dated 
from  the  Pan-American  Exposition  f>f  1901  at  Buffalo. 
New  York,  where  such  photographs  were  exhibited.  A 
Signal  Corps  photographic  detachment  accompanied 
General  Arthur  MacArthur  during  the  Philippine  Insur¬ 
rection  that  broke  out  on  4  February  1899  under  the 
rebel  Aguinaldo.  At  one  time,  after  the  Americans 
captured  a  narrow-gauge  railroad — including  some  loco¬ 
motives,  passenger  coaches,  and  freight  cars — a  hand- 
car  was  reserved  for  the  use  of  the  photographic  de¬ 
tachment:  and  it  provided  welcome  transportation  for 
the  bulky  cameras,  tripods,  and  accessory  supplies  of 
the  period.  The  film  that  came  pouring  in  from  the 
Philippines  was  processed  in  a  temporary  laboratory  in 
a  room  set  aside  as  a  photographic  studio  at  the  Signal 
.‘School.  Fort  Myer.  Virginia.  Main  of  the  resulting 
photographs  became  famous  at  the  Buffalo  Exposition. 
During  1913.  the  Signal  Corps  made  its  first  motion  pic¬ 


ture  at  the  camp  of  a  cavalry  brigade  near  Winchester, 
Virginia.  Shortly  afterward,  the  Chief  Signal  Officer 
notified  the  War  Department  that  henceforth  it  would 
be  possible  “to  present  for  inspection  at  any  post  pos¬ 
sessing  a  kinernatograph  projector.  .  .  animated  pictures 
of  all  new  formations  and  evolutions  of  this  command.” 
This  was  the  period  when  cameras  were  issued  to  signal¬ 
men,  and  “every  signal  officer  in  the  field  became  a 
photographer,”  with  orders  to  forward  each  roll  of  ex¬ 
posed  film  to  Washington  for  developing  and  printing. 

Prior  to  the  Battle  of  Cantignv.  in  the  spring  of  1918 
— as  a  contribution  to  the  over-all  plan — a  division  photo- 
^  graph^r  crept  out  into  No-Man’s-Land  and  returned  with 
pictures  of  the  enemy’s  line  and  the  terrain  just  hack  of 
;  pHis  film  was  })rocessed  and  printed  and — for  the  first 
'  jtiiqe  jin  history — photographs  became  a  basis  of  study 
^  by  iilfantry  platoon  commanders. 

W^hen  troops  of  the  AEF  were  assembling  in  France 
— preparatory  to  their  engaging  in  World  War  1 — Gen¬ 
eral  Pershing  had  said  he  would  want  a  permanent, 
photographic  record  of  the  fighting;  and  he  issued  a 
directive  that  assigned  the  job  to  the  Signal  Corps. 
1  hough  photography  had  been  a  Corps  activity^  since 
1881.  it  was  not  until  1917  that  the  photographic  mis¬ 
sion  was,  by  Pershing’s  order,  assigned  to  the  Corps 
officially. 

In  1969— the  one-hundredth  anniversary  of  the  United 
States  Army  Signal  Corps — signal  photographers,  on 
peacetime  assignment,  wear  an  ultramarine  blue  brassard 
on  the  left  arin  above  the  elbow.  This  brassard  has  the 
word  “photographer”  in  golden  orange  letters.  Thus, 
yvhenever  “U.  S.  Army  Photograph”  appears  in  the  credit 
line  beneath  an  illustration — in  a  newspaper,  magazine, 
or  similar  publication — we  have  evidence  of  another 
job  well  done  bv  mendiers  of  the  Signal  Corps. 

The  Official  U.  S.  Army  Photographer  of  1960  has  a 
two-fold  mission.  Part  of  that  mission  is  not  unlike 
that  of  his  civilian  counterpart — the  news  photographer 
or  pictorial  journalist.  The  other  part — the  military- 
type — has  become  a  pictorial  information-])roducing 
activity  based  on  essential  elements  of  information  (FED 
and  formulated  in  accordance  with  coordinated  decisions 
of  the  G2.  the  signal  officer,  and  the  assigned  pictorial 
officer.  .  .  .  _  .  _ 


l^SAF  Dedicates 

^Continued  from  page  28) 

tion.  the  superviser  can  ascertain,  by' 
pressing  a  })utton.  which  cross  office 
connections  are  established  at  any 
given  time:  establish  alternate  rout¬ 
ing:  and  route  traffic  to  a  spillover  or 
local  position  in  the  event  of  channel 
outages.  The  supervisor,  or  control 
console  attendant,  also  is  in  constant 
communication  with  all  sections  of 
the  station  by  intercom.  Hence,  he 
serves  as  the  coordinator  between  the 
various  sections,  and  insures  that  all 
troubles  are  reported  to  the  ajjpro- 
priate  agency  for  action.  A  voice  co¬ 
ordination  circuit  interconnecting 
all  of  the  Continental  United  Statues 
switching  centers  is  also  terminated 
at  the  control  position.  From  here, 
the  controller  may  contact  his  coun¬ 
terpart  at  the  other  centers,  or  he 
may  refer  a  problem  to  the  over-all 
net  central  station,  the  Channel  and 


Technical  (^)ntrol  Agency  at  Scott 
Air  Force  Base,  for  final  resolution. 

Since  it  is  necessary  on  occasions 
to  exchange  message  traffic  between 
sw  itching  centers,  a  number  of  stand¬ 
ard.  automatic  send-receive  teletyjje 
printers  are  provided  at  each  center. 
These  terminations  provide  for  ex¬ 
change  of  company  business,  or  serv¬ 
ice  messages.  Additionally,  a  posi¬ 
tion  is  provided  in  each  station  for 
the  semi-automatic  disstmiination  of 
general  messages,  that  is  messages 
addressed  bv  means  of  a  single  ab¬ 
breviated  title,  to  all  tributaries  of 
a  given  center. 

Thus,  the  Plan  55  is  now  handling 
a  large  portion  of  the  Air  Force  com¬ 
munications  business.  In  the  handling 
of  traffic  within  the  United  States. 
97%  of  the  total  is  handled  within 
thirty  minutes.  I'he  goal  of-fifteei> 
minutes  handling  time  from  origina¬ 
tor  to  addressee  for  Operational  Im¬ 


mediate  Precedence  messages  is  with¬ 
in  sight.  The  number  of  relay  centers 
has  been  reduced  from  thirteen  to 
five,  and  the  trunk  circuits  from 
seventy-five  to  forty-one. 

The  Plan  55  provides  100  WPM 
operation  between  relay  centers  and 
200  WPM  cross  office  transmissions 
yvithin  each  center.  All  this  has  been 
done  yvith  a  decided  reduction  in 
operator  personnel.  One  additional 
significant  factor  is  the  added  capac¬ 
ity  for  expansion  in  the  system. 

However,  the  Plan  55  is  only  a 
step  in  the  development  of  systems 
yvhich  have  been  employed  in  our 
constant  endeavor  to  carry  out  the 
communications  mission  of  the  Air 
Force.  Refinements  in  communica¬ 
tions  continue  and  new'  methods  and 
procedures  are  continually  being 
sought  to  better  provide  a  variety  of 
rapid,  reliable,  and  secure  service. 
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years  of  combat  surveillance 


First  aerial  combat 
surveillance  for  direction 
of  rifle  pits  and  cannon 
fire  during  the  Civil  War. 


First  unmanned  surveil¬ 
lance  jet  for  acquiring 
tactical  missile  and  other 
weapon  system  targets. 


Just  a  hundred  years  ago,  the  U.  S.  Army  Signal  Corps 

was  established  with  an  appropriation  of  S2, ()()()  to  "manufacture 

or  purchase  .  .  .  apparatus  and  equipment  for  field  signals." 

On  June  21  of  that  year,  Albert  James  Myer  was  appointed 
Signal  Officer  with  the  rank  of  major. 

One  of  the  Signal  Corps’  earliest  successes  was  the 
world’s  first  surveillance  from  the  air  —  by  means  of  Professor 
Thaddeus  Sobieski  Coulincourt  Lowe’s  balloon,  which  was  used 
to  observe  Confederate  troop  positions  during  the  Civil  War. 

Indicative  of  the  Signal  Corps’  tremendous  progress  in 
pursuing  its  assigned  mission  is  the  SD-5  —  its  newest 
"apparatus  and  equipment”  —  being  developed  as  one  member 
of  a  family  of  surveillance  drones  for  the  Army.  Fairchild 
is  proud  to  serve  as  systems  manager,  working  with  the 
U.  S.  Army  Signal  Research  and  Development  Laboratories 
and  the  U.  S.  Army  Combat  Surveillance  Agency,  in  the 
development  of  this  advanced  surveillance  system.  The  jet 
drone  air  vehicle  and  ground  support  elements  are  the 
responsibility  of  the  Fairchild  Aircraft  and  Missiles 
Division.  The  electronics  and  guidance  and  control  system 
are  the  responsibility  of  the  Fairchild  Astrionics  Division. 
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Napoleon  is  supposed  to  have 
said  that  an  Army  marches  on 
its  stomach.  It  also  marches  on  the 
proper  Quartermaster  supplied  boots 
and  clothing,  rides  in  proper  Trans¬ 
portation  Corps  vehicles,  carries  gaso¬ 
line  and  sulFicient  ammunition  for  its 
guns — ammunition  that  fits  the  guns. 
It  is  possible  that  more  battles  have 
been  lost  because  of  an  inadequate 
supply  system  than  for  any  other 
reason. 

I  had  heard  many  things  about  the 
handling  of  U.  S.  Army  supplies; 
some  of  the  comments  extremely 
critical,  others  complimentary.  I  had 
seen,  as  have  many  others,  supplies 
dumped  in  varying  states  of  order. 
Therefore,  I  was  happy  to  take  ad¬ 
vantage  of  an  invitation  to  visit  the 
supply  operations  in  the  Communica¬ 
tions  Zone  in  Europe,  located  in 
France.  These  supply  operations,  ex¬ 
clusive  of  ammunition,  are  directed 
from  Headquarters  at  Orleans.  I  am 
also  happy  to  make  the  following  re¬ 
port  on  what  I  observed. 

How  the  Army  handles  its  vast  sup¬ 
plies  has  always  been  a  major  con¬ 
cern,  not  only  to  the  Army,  but  also 
to  the  American  people  as  a  whole. 
The  enormous  quantities  of  supplies, 
the  evident  and  understandable  wastes 
in  war,  the  easily  aroused  suspicions 
of  neglect,  the  frequent  publicity 
about  mistakes  in  buying,  fortunes 
made  out  of  supplies,  and  Congres¬ 
sional  investigations,  keep  the  subject 
alive. 

1'here  Is  much  about  the  military 
that  the  public  and  Congress  can 
grasp  easily.  They  can  appreciate  the 
tremendous  investment  represented 


by  massive  concentrations  of  trucks, 
tanks,  earth-moving  ecjuipment,  tents, 
clothing,  and  food.  They  can  see 
these  items  and  estimate  their  value. 
Rusting  equipment,  rotting  supplies, 
and  spoiled  food  are  words  with 
meaning  to  everyone. 

Because  of  the  war  time  image  of 
waste  and  destruction,  and  because 
of  the  other  factors  noted,  there  is  a 
tendency  to  believe  the  Army  may  be 
lavish  with  its  funds:  that  vast  sums 
of  money — represented  by  taxes — are 
lost.  Waste  is  something  that  costs  a 
nation  money,  whether  it  be  public 
or  private. 

I  do  not  propose  to  go  into  detail 
of  how  decisions  are  made  as  to 
amounts  of  supplies  and  their  dispo¬ 
sition.  These  decisions  are  based  on 
complicated  logistic  studies,  and  are 
governed  by  such  factors  as  availa¬ 
bility,  source,  transportation,  budgets, 
and  the  vagaries  of  possible  w^ars  and 
disasters.  The  ordering  and  disposi¬ 
tion  of  inventory  for  the  military 
forces  are  based  on  some  of  the  same 
principles  as  are  the  inventories  of 
any  commercial  business,  except  that 
the  Army  inventory  must  be  larger 
than  ^nv  commercial  business  in  the 
United  States.  Some  of  the  factors 
which  must  be  taken  into  considera¬ 
tion  are  sometimes  different  from 
those  considered  in  a  commercial  busi¬ 
ness.  The  Army’s  responsibility  for 
the  maintaining  of  supplies  in  Europe 
is  one  of  the  essential  foundations  of 
the  NATO  system,  and  of  our  Fairo- 
pean  defense  system. 

Manv  of  us  are  familiar  with  the 
vast  supply  dumps  that  extended  for 


miles  after  World  War  II.  The 
amount  of  supplies  in  Germany  after 
the  war  was  colossal,  as  can  be 
imagined.  When  the  Korean  situation 
began  and  Europe  was  threatened,  it 
was  essential  to  move  these  supplies 
to  a  rear,  or  Communications  Zone. 

The  decison  had  to  be  made  quickly. 

The  zone  assigned  to  the  American 
Army  by  France  was  centered  around 
Poitiers.  This  is  an  area  from  Orleans  ^ 
in  the  Northeast,  and  Saumur,  Chinon, 
Ingrandes,  and  other  general  depots 
as  far  south  and  to  the  west  as  Bor¬ 
deaux.  The  ports  assigned  for  sup¬ 
plies  were  St.  Nazaire,  LaRochelle, 
and  Bordeaux. 

The  exigencies  of  the  crisis  in 
Europe  were  such  that  the  supplies 
had  to  be  moved  wdthin  a  few  months 
and  literally  dumped  on  the  ground 
for  want  of  other  preparation.  This 
ground  dumping  is  one  of  the  special 
problems  with  which  the  military  has 
to  contend.  Various  caves  along  the 
Loire  River  were  used  for  quantities 
of  Quartermaster  and  Signal  Corps 
equipment,  while  trucks,  tanks,  earth- 
moving  equipment,  bridge  building 
equipment,  etc.,  had  to  be  left  in  the 
forest  and  on  the  ground. 

Today,  several  years  after  this 
emergency,  this  depot  supply  complex 
has  become  a  well  organized  and 
adequately  housed  operation. 

The  Army  should  not  be  criticized 
for  the  lack  of  preparation  for  this 
move.  Conditions  change  rapidly. 

The  decision  had  to  be  taken  immedi¬ 
ately.  We  live  in  an  age  of  constant 
tension,  different  kinds  of  tensions. 
Sometimes  it  is  easy  to  forget  the 
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conditions  existing  when  the  Korean 
War  came  upon  us,  and  the  prepara¬ 
tions  for  what  appeared  to  he  the 
possibility  of  all-out  war.  The  sudden 
realization  of  our  weakness  and  our 
danger  made  the  move  an  almost 
overnight  decision. 

The  improvements  in  the  handling 
of  the  supplies  since  then  are  extra¬ 
ordinary.  The  three  segments  of  this 
complex,  which  I  visited — Engineer 
Corps,  Quartermaster  and  Signal 
Cor[)s — are  housed,  and  now  have  a 
good  working  facility  from  the  source 
of  equipment  at  the  ports,  to  all  of 
the  defense  and  prospective  defense 
theaters. 

The  Signal  Corps  Depot  at  Saumur 
is  able  to  maintain  all  the  various 
types  of  electronic  and  communica¬ 
tions  equipment — radio  and  radar, 
walkie-talkie,  direction  finders — used 
by  the  Army.  The  Signal  Corps  is 
the  nerve  system  of  the  Army,  trans¬ 
mitting  information  from  its  various 
sensory  units  to  Command  Headquar- 
tersi  and  transmitting  them  for  action 
to  its  numerous  divisions.  It  is  esti¬ 
mated  that  in  the  human  body  there 
are  over  a  billion  neurons,  which  take 
information  to  the  brain  for  evalua¬ 
tion,  and  then  transmit  command  in¬ 
formation  to  the  muscles  for  action. 
There  are  not  a  billion  neurons  in 
the  Signal  Corps  Depot  at  Saumur, 
but  there  are  hundreds  of  thousands 
of  items. 

At  the  Depot  are  shops  capable  of 
assembling,  testing,  repairing  and  re¬ 
building  the  electronic  communica¬ 
tions  gear.  These  include  machine 
shops,  coil  winding  shops,  battery 
storage,  insulating  equipTiient  and  re¬ 
frigeration. 

Americans  have  always  been  prof¬ 
ligate  of  their  great  resources.  During 
the  last  war  the  American  forces  were 
criticized  for  abandonment  of  and 
lack  of  care  for  equipment.  The  re¬ 
verse  is  true  at  Saumur.  Millions  of 
dollars  are  being  saved  hv  repairing 
and  rebuilding  equipment. 

Depot  at  Chinon 

At  the  Depot  at  Chinon  there  are 
thousands  of  acres  on  which  are 
located  every  type  of  road  building 
equipment,  earth-moving  equipment, 
bridge  building  equipment,  trucks, 
tanks,  compressors,  generators  and, 
in  general,  the  materiel  of  the  CorjiS 
of  Engineers.  The  Depot  is  rebuild¬ 
ing  trucks,  earth-moving  and  elec¬ 
trical  generating  equipment;  much  of 
it  dug  out  of  the  mud  where  it  had 
been  dumped  on  the  ground  during 
the  crash  program  of  relocating  the 
supply  complex.  The  reclaimed  equip¬ 
ment  is  sent  back  to  the  Commands 
for  further  use. 


The  inventory  is  subject  to  con¬ 
stant  inspection  to  prevent  deteriora¬ 
tion,  and  to  keep  it  in  combat  readi¬ 
ness.  It  is  very  fortunate  that  these 
facilities  are  available.  7he  Army 
would  not  have  road  building  and 
earth-moving  equipment,  trucks  and 
tanks  unless  they  did  rebuild  them. 
Appropriations  to  buy  new  equipment 
have  been  drastically  cut. 

The  question  whether  to  rebuild  or 
to  cannibalize  is  a  problem  common 
to  all  the  Technical  Army  Services. 
The  formula  adopted  is  the  sum  of 
the  obsolescence,  plus  the  cost  or 
availability  of  parts.  When  the  sum 
of  these  two  factors  reaches  a  set 
level,  the  equipment  is  set  aside  so 
that  its  parts  may  be  used  for  equip¬ 
ment  still  in  the  field. 

I  think  it  would  be  interesting  and 
beneficial  for  contractors  to  tour  the 
Chinon  Depot.  In  my  opinion,  the 
maintenance  of  such  equipment  by 
the  Army  is  more  efficient  than  our 
commercial  |)ractices  in  this  country. 
If  earth-moving  and  road  building 
equipment  were  maintained  as  consci- 
entiouslv  as  is  being  done  by  our 
Army  in  France,  it  might  he  a  blow 
to  manufacturers  of  earth-moving 
equipment,  hut  it  would  probably 
save  a  great  deal  of  money  in  build¬ 
ing  construction. 

The  Quartermaster  Depot  at  In- 
grandes  also  has  its  shops,  its  test 
equipment,  its  moving  equipment. 
Its  operations  are  carried  out  with 
“spit  and  polish”  housekeeping.  Mili¬ 
tary  “spit  and  polish”  })erformance  is 
important  for  the  preservation  of  sup- 
})lies.  The  Quartermaster  Corps  has 
a  vast  number  of  functions  to  per¬ 
form  and  equipment  to  purchase,  and 
needs  constant  vigilance  and  attention 
to  organization. 

Food  Problems 

There  is  food.  Food  presents  con¬ 
siderable  problems  since  it  is  shipped 
from  the  United  States  in  various 
types  of  ^essels,  not  necessarily 
ef|uipped  for  the  handling  of  unit 
shipments.  At  the  docks  in  France 
the  food  is  transferred  to  railroad 
cars  and  trucks  not  entirely  compati¬ 
ble  with  the  types  used  in  the  Ibiited 
States.  Frequently  supplies  arrive  in 
broken  lots,  and  in  various  stages  of 
damage,  and  in  varying  periods  of 
time,  not  related  directly  to  the  date 
f>f  shipment.  The  Corps  has  ])een 
criticized  for  sending  new  shipments 
of  food,  before  using  up  supplies  pre¬ 
viously  received.  Improvements  have 
been  made,  especially  in  identifica¬ 
tion.  The  module  system  of  storing 
b()xes,  and  new  classifications  by  size 
and  nature  have  overcome  most  of 
the  difficulties. 


The  Quartermaster  Corps  is  charged 
with  supplying  and  maintaining 
stoves,  refrigerators,  dishes  and  pans; 
along  with  shoe  repairing,  dry  clean¬ 
ing,  baking,  and  laundry  equipment. 
It  also  must  order,  maintain,  and  dis¬ 
tribute  clothing,  shelters,  tentage,  and 
just  about  everything  that  has  to  do 
with  living  and  dying,  from  birth  to 
the  grave,  including  embalming,  the 
graves  and  the  monuments. 

The  supplying  of  clothing  and 
shelter  equipment  is  complicated  by 
the  fact  that  these  items  must  meet 
different  requirements,  such  as  the 
four  seasons,  for  different  theaters  of 
operations,  varying  from  the  semi- 
polar  regions  in  Norway,  to  the 
Mediterranean,  and  such  spots  as 
Lebanon,  the  Persian  Gulf  and  the 
Sahara.  "Hie  clothing  must  also  fit 
different  tvpes  of  soldiers,  foreign 
and  American.  Shelters  and  appro¬ 
priate  supplies  must  also  be  main¬ 
tained  for  civilians  to  ^provide  for 
disasters  and  or  refugees.  The  sup¬ 
plies  must  always  be  in  readiness,  and 
thus  have  to  be  constantly  inspected 
and  protected  against  deterioration. 

Inventory  for  Readiness 

In  general,  the  Army  must  main¬ 
tain  an  inventory  in  readiness  for 
ref|uirements  in  peace,  in  partial  war, 
and  in  full  war.  The  supplies  must 
be  available  for  shipment  wherever 
they  are  needed  and  immediately. 
The  demands  of  emergencies,  such  as 
Suez  and  Lebanon  are  exarjiples  of 
what  the  suj)ply  depots  mav  be  called 
upon  to  meet. 

7  he  Depots  take  advantage  of  ac¬ 
counting  machinerv.  Records  are  kei)t 
on  punch  cards,  magnetic  tapes  and 
by  conq^uters.  The  inventory  is  cur¬ 
rent  in  terms  of  quantity,  nature  and 
function. 

A  special  transceiver  information 
processing  system  is  used,  bv  which 
recjuests  for  su|)plies  can  be  iiiade  by 
any  of  the  various  units  of  the  Army 
in  the  field,  transmitted  to  Ileadffuar- 
ters  at  Orleans  and  directed  to  the 
supply  depots.  7'he  order  is  acknowl¬ 
edged  and  the  shipment  made  with 
simultaneous  recordings  at  the  head- 
(juarters  of  the  depots  and  at  the 
using  Army  units.  7  he  resulting 
changes  in  the  inventory  and  supplies 
are  also  recorded.  Ihus  there  is  a 
live  record  of  orders,  shipments,  re¬ 
ceipts  and  stocks.  Ihe  divisions  in 
the  field  are  proud  of  the  transceiver 
system.  It  effects  savings  in  time  and 
money,  since  accurate,  timelv  knowl¬ 
edge  of  inventory,  shipments,  require¬ 
ments.  make  it  possilile  to  get  along 
with  a  smaller  inventory. 

{Continued  on  paf^e  55) 
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INDUSTRIAL  FORCES 

IN  SCIENCE 

by  SAMUEL  LENHER 

Vice  President  and  Director,  E.  I.  du  Pont  de  Nemours  &  Company 

PART  II 


Synopsis  Part  I :  The  development  of  the  basic  relationship  between 
science  and  industry,  and  how  this  relationship  has  affected  our  economic 
growth  was  the  subject  of  Part  I,  which  appeared  in  the  May  issue.  Mr. 
Lenher  traced  the  history  of  the  support  of  scientific  endeavor  and  dis¬ 
cussed  industry’s  turn  to  science  in  its  search  for  ways  to  operate  at  a 
profit. 


No  EXAMINATION  of  the  effects  of 
the  science-industry  partnership 
should  overlook  its  tendency  for  self¬ 
perpetuation.  There  is  such  abun¬ 
dance  in  the  United  States  today  that, 
except  during  the  downward  swings 
of  economic  cycles  such  as  that  we 
recently  have  passed  through,  the 
vast  majoritv  of  the  people  are  able 
to  indulge  in  discretionary  spending. 
That  is,  after  providing  for  food, 
clothing  and  shelter,  they  can  buy 
television  sets,  radios,  or  household 
appliances,  improve  their  home,  get 
a  new  car,  eat  more  richly  or  shop 
for  a  new  gown.  Or,  of  course,  their 
choice  might  be  to  j)ut  the  money  into 
a  savings  account,  an  insurance  policy 
or  invest  in  a  security. 

Consequently,  the  manufacturer  not 
only  must  utilize  science  to  keep 
ahead  of — or  at  least  keep  up  with — 
his  direct  competitor  but  he  must  also 
enlist  science  to  help  win  the  patron¬ 
age  of  the  discretionarv  spender.  To¬ 
day’s  consumer  can  choose  between 
the  purchase  of  a  new  automobile  or 
an  air  conditioner.  He  can  select  oak 
flooring  or  a  variety  of  plastic  tiles 
for  the  new  house.  In  clothing,  he 
can  appraise  the  relative  advantages 
in  quality,  as  well  as  price,  of  the 
natural  fibers,  such  as  cotton,  silk  and 
wool,  along  with  the  new  svnthetics 
including  nylon  which  became  avail¬ 
able  only  20  years  ago.  Steel  has  a 
competitor  in  aluminum,  as  well  as 
wood,  in  a  varietv  of  uses.  With 
credit  to  0»  Henry’s  famous  short 
story,  the  choice  could  even  lie  be¬ 
tween  a  watch  chain  for  the  husband 
or  an  ornamental  comb  for  the  beau¬ 
tiful  hair  of  a  wife. 

To  manufacture  and  sell  profitablv, 


the  businessman  must  provide  a  prod¬ 
uct  which  is  more  attractive  to  the 
customer  than  other  products  avail¬ 
able.  He  tries  to  do  this  by  develop¬ 
ing  a  new’  manufacturing  process  so 
as  to  lower  the  price  of  an  existing 
product  or  by  offering  a  new  and 
better  product.  In  either  case,  he 
turns  to  his  old  ally — science — be¬ 
cause  experience  has  demonstrated 
that  the  most  effective  tool  to  help 
him  with  the  favor  of  customers  is 
research. 

Not  all  companies  in  industry  can 
afford  to  carrv  on  their  own  research. 
Some  rely  upon  the  technical  dis¬ 
coveries  of  government  and  academic 
institutions.  Others  belong  to  trade 
associations  which  conduct  research 
programs  •  for  the  benefit  of  all  the 
association  members.  Still  others  as¬ 
sign  specific  research  problems  to  a 
universitv  or  to  private  research  or¬ 
ganizations  and  institutes  on  a  con¬ 
tract  basis.  I'here  is  a  distinct  and 
growing  trend,  however,  for  com¬ 
panies  to  have  their  own  research 
programs,  frequently  in  addition  to 
contract  work  performed  by  universi¬ 
ties  and  institutes. 

It  is  estimated  by  the  National  Sci¬ 
ence  Foundation,  on  the  basis  of 
latest  available  surveys,  that  industry 
todav  carries  on  about  70  per  cent  of 
all  the  research  and  development  in 
the  natural  sciences  and  engineering 
in  the  Ibiited  States.  Federal  Govern¬ 
ment  carries  out  about  15  per  cent 
and  universities  and  others  a  little 
less  than  15  per  cent  of  research  on 
a  performance  basis.  This  includes 
research  sponsored  by  industry  in 
grants  to  universities  and  independent 
research  organizations,  which  amount 


to  about  30  per  cent  of  the  funds 
spent  for  university  research  from 
non-Federal  sources.  Total  research 
and  development  expenditures — Fed¬ 
eral  and  private — were  estimated  at 
ten  billion  dollars  in  1957,  or  more 
than  three  times  the  total  for  1950, 
and  in  1958,  1959  and  1960  research 
expenditures  have  increased  further. 

The  Du  Pont  Company  alone  spent 
ninety  million  dollars,  equivalent  to 
over  four  per  cent  of  its  sales,  for 
basic  and  applied  research  in  1958. 
Ihis  was  in  addition  to  an  almost 
equal  amount  expended  for  tech¬ 
nical  assistance  to  production  and 
sales,  which  would  be  regarded  as 
research  in  some  industries. 

About  four  per  cent  of  all  indus¬ 
trial  expenditures  for  research  and 
development  is  for  basic  research  or 
scientific  inquiry  which  merely  seeks 
new’  knowledge  w  ithout  regard  to  spe¬ 
cific  commercial  applications.  In  some 
industries,  such  as  the  manufacture 
of  chemicals  and  of  electrical  equip¬ 
ment,  basic  research  accounts  for  as 
much  as  20  per  cent  of  the  total. 

Some  of  you  may  wonder  how  any 
company  can  justify  substantial 
spending  for  research  and  particularly 
basic  research.  The  justification  and 
the  incentive  can  be  expressed  in  one 
word — profits.  When  there  are  no 
results  contributing  to  profits,  the 
stockholders  have  a  right  to  ask  man¬ 
agement  what  is  wrong.  Over  the 
years,  businessmen  have  found  that 
research — both  basic  and  applied — 
pays  off. 

Let  me  cite  the  experience  of  the 
Du  Pont  Company.  In  1927,  it  de¬ 
cided  to  undertake  a  modest  program 
{Continued  on  pa^e  47) 
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IS  experienced,,, 
in  Computer  Systems 

For  nearly  2,000  years  man's  only 
computing  machine  was  the  Abacus. 
In  varying  forms,  it  was  used  by  the 
ancient  Egyptians,  Greeks,  Romans 
and  Chinese. 

LFE,  long  in  the  foreground  of  com¬ 
puter  research  and  development,  has 
improved  upon  the  whole  family  of 
mathematical  computers.  For  instance, 
now  in  production  for  the  Air  Force  is 
an  operational-digital  computer  that 
combines  the  convenience  of  real  time 
computation  with  the  inherent  accuracy 
of  digital  data  handling. 

LFE  is  experienced  in  the  design  and 
manufacture  of  Computer  Systems  for 
both  military  and  industrial  applications. 

Further  details  about  LFE  Computer 
Systems  may  be  had  by  writing  the  Vice 
President  of  Marketing.  Ask  for  Tech¬ 
nical  Data  Digest  No.  6044. 


LABORATORY  FOR  E  L  E  C  T  R  0  N  I C  S,  I  N  C.,  Boston  15,  Massachusetts 

SYSTEMS,  EQUIPMENT  &  COMPONENTS  FOR 
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of  basic  research.  An  exploration 
into  the  field  of  lonj^-chain  polymers 
was  be^un,  without  specific  commer¬ 
cial  objective  but  still  with  the  hope 
that  some  commercial  opjiortunity 
mi"ht  be  presented.  In  the  course  of 
the  experiments,  the  liasic  researchers 
came  up  with  many  new  substances. 
One  of  these  was  reco^Miized  as 
having  unusual  fiber  (fualities  by  a 
scientist  who  was  experienced  in 
rayon  chemistry.  Many  more  years 
of  research  and  development  were 
reipiired  but  the  product  was  nylon, 
a  commercial  success. 

f)f  course,  arnonpr  the  vital  prob¬ 
lems  which  must  be  decided  bv  those 
who  administer  industrial  n‘search  is 
when  to  cut  off  funds  for  a  project 
which  fails  to  show  results  after 
reasonable  time  and  effort  and  when 
to  intensifv  tin*  effort  to  seek  a  final 
break-throujih  toward  an  objective 
which  will  be  profitable  because  of 
its  ultimate  usefulness  to  society.  Here 
I  would  like  to  emphasize  anain  a 
difference  between  reseandi  in  imlus- 
try  and  in  the  university.  Academic 
research  is  considered  successful  if  it 
adds  to  knowledge  in  any  scientific 
field,  regardless  of  w  hether  the  know  l¬ 
edge  will  liave  a  useful  apjilication. 
Industrial  research  is  only  successful 
when  it  results  in  information,  in 
products  or  in  processes  wliich  will 
be  useful  and  therefore  profitable  to 
the  industry  in  which  it  is  developed. 

Importance  of  Patents 

In  industrial  research  and  develop¬ 
ment,  an  important  factor  is  the 
patent  system  which  confers  exclusive 
ownership  of  a  discoverv  on  the 
patent  holder  for  17  years.  The  patent 
sysem  has  a  dual  purpose  which  is 
not  widely  understood.  One  purpose 
is  to  encourage  the  jirompt  disclosure 
of  a  discovery  for  the  benefit  of 
science  and  soci<*tv.  The  second  pur- 
yiose  is  to  enable  the  inventor  to  reap 
his  share  of  whatever  reward  might 
be  forthcoming  from  the  commercial 
development  and  sale  of  articles  based 
on  the  discovery,  so  as  to  give  him 
an  incentive  to  make  available  and 
not  to  keep  secret,  the  basis  of  his 
invention. 

If  efforts  to  weaken  the  patent 
system  should  ever  be  successful,  1 
am  quite  sure  society  will  be  the 
loser.  Inevitably  there  would  be  de¬ 
lays  in  the  commercial  develojnnent 
of  a  new'  idea  or  process  for  it  would 
only  be  natural  for  the  inventor  to 
conceal  his  ^secret  until  he  could  make 
sure  of  reward. 

There  would  be  less  incentive  for 
industry  to  engage  in  reseandi  or  to 
risk  the  huge  exyienditures  nece^^sarv' 
for  commercial  development,  if  com¬ 


petitors  could  copy  the  innovation  as 
soon  as  it  ajipeared  upon  the  market. 
\\  orst  of  all.  the  shadows  of  secreev 
which  would  shroud  the  results  of 
much  scientific  investigation  would 
retard  progress  in  both  science  and 
industry  for  very  fn‘(piently  the  pierc¬ 
ing  of  one  barrier  stimulates  ideas 
and  irnpiiries  in  other  (juarters  which 
l(*ad  to  even  more  important  discov¬ 
eries. 

I  he  objection  sometimes  is  heard 
that  most  patents  today  which  result 
from  industrial  researcli  are  taken  out 
by  companies  or  are  assigned  to  com¬ 
panies  as  a  result  of  agreements  with 
members  of  the  research  stalf.  It  is 
hard  to  understand  whv  this  can  be 
protested  as  unfair  or  unwise  when 
the  discovery  is  made  in  a  company 
laboratory  by  a  scientist  employed 
for  this  ])iirpose.  Moreover,  it  is  gen¬ 
erally  the  custom  in  industry  to  pro¬ 
vide  an  added  incentive  for  successful 
research  by  giving  the  individuals  re¬ 
sponsible  for  a  patented  discoverv  a 
fair  share  of  the  reward  resulting 
from  commercial  develoynnent. 

As  we  have  seen,  the  impact  of  in¬ 
dustrial  forces  in  science  has  been  of 
great  significance  in  many  ways  but 
there  are  others  which  I  should  men¬ 
tion  briefly. 

First,  these  industrial  forces  have 
had  a  definite  influence  upon  the 
direction  of  .scientific  research  and 
development  both  in  industry  and  in 
academic  institutions.  For  example, 
organic  chemistry  and  electrical  and 
mechanical  engineering  have  assumed 
much  more  importance  with  the 
growth  and  sophistication  of  indus¬ 
tries  requiring  the  use  of  these  dis- 
cijilines.  Atomic  energy  and  the  prob¬ 
lems  associated  with  rocketry  and 
space  travel  have  stimulated  greatly 
increased  activity  in  metallurg)'  and 
solid-state  physics. 

Second,  the  competition  among  in¬ 
dustries  for  trained  personnel  has 
tended  to  upgrade  scientific  teaching 
and  training  in  colleges  and  univer¬ 
sities.  Industrial  technolog)'  in  prac¬ 
tice  is  usually  ahead  of  its  exposition 
in  teaching  due  to  the  time-lag  in¬ 
volved  in  the  feedback  of  information 
developed  through  industrial  research 
and  its  application.  Thus  industry 
continues  to  challenge  instruction  by 
jiroviding  constant  innovation  and 
expanded  application  of  science. 

Third,  the  role  of  industry  in  focus¬ 
ing  public  attention  upon  science  has 
considerable  significance.  The  pro¬ 
motion  and  advertising  of  new'  prod¬ 
ucts  have  done  much  to  make  the 
whole  public  aware  of  the  existence 
and  importance  of  science.  Employ¬ 
ment  opportunities  and  the  careers 
open  in  industry  for  young  men  and 


women  with  scientific  training  have 
had  the  same  effect  in  bringing  public 
recognition  and  support  of  science. 

Prophecy  is  always  difficult  and  it 
would  he  treading  on  treacherous 
ground  to  try  to  appraise  the  effect 
of  industrial  forces  in  science  on  the 
future.  Hut  I  am  reminded  of  a  phrase 
carved  into  the  stone  exterior  of  the 
National  Archives  Building  in  \\  ash- 
ington.  It  reads,  “What  is  Past  is 
Prologue.’’  riiis  is  freijuently  inter¬ 
preted  by  the  capital's  taxicab  drivers 
as  meaning,  '"We  ain't  seen  nothin’ 
\  et.’’ 

A  report  of  the  President’s  Sci¬ 
ence  Advisory  Committee,  entitled 
“Strengthening  American  Science,” 
says  in  more  dignifif*d  words,  “The 
.‘iecrels  and  treasures  of  nature  are 
hidden  in  the  mojst  obscure  and  un- 
t*xpect(*d  plac(*s.  It  is  clear,  therefore, 
that  the  strongest  si  ientific  program 
is  the  program  with  the  greatest 
breadth  and  scope.  It  is  impossible 
to  predict  from  which  (|uarter  the 
next  scientific  advance  will  come  but 
we  can  try  to  make  sure  that  the  na¬ 
tion  has  able  jieople  at  work  across 
the  whole  scientific  frontier.” 

Immediate  Future 

For  the  immeiliate  future,  one  set 
of  facts  deserves  attention.  The 
volume  of  industrial  research  rose 
sharply  when  Korean  War  restrictions 
and  discriminatory  taxes  on  profits 
came  to  an  end  in  1953.  The  tax 
revision  of  1954  added  another  in¬ 
centive  by  making  research  expendi¬ 
tures  deductable  as  a  current  business 
expense.  There  was  a  40  per  cent 
increase  for  research  expenditures  in 
manufacturing  from  1954  to  1956 
and  another  20  jier  cent  rise  in  1957. 
While  costs  of  re.search  have  in¬ 
creased,  it  is  plainly  evident  that  in¬ 
dustry  is  working  on  more  new'  prod¬ 
ucts  and  new'  processes  than  at  any 
time  in  histor)'. 

The  significance  of  these  facts  is 
in  their  relation  to  another  circum¬ 
stance.  A  new  product  or  a  new 
process  does  not  spring  into  being 
overnight.  It  takes  an  average  of 
seven  years,  and  frequently  much 
longer,  l>efore  an  idea  in  the  mind  of 
a  scientist  can  be  translated  into  a 
successful  laboratory  experiment,  be 
put  through  all  kinds  of  tests,  be 
brought  along  through  the  pilot  plant 
and  semiworks  stages  and  finally  re¬ 
sult  in  commercial  production. 

For  this  reason,  the  new  products 
and  the  new'  processes  which  we  hope 
will  result  from  the  post-1954  re¬ 
search  boom  are  unlikely  to  reach 
the  consumer  or  even  bring  a  surge 
in  capital  expenditures  for  new  plants 
and  equipment,  until  after  1960.  The 
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next  10  years  should  he  a  thrillinji 
decade,  althoufih.  of  course,  there  is 
no  assurance  except  past  experience 
that  either  the  quantitative  or  qualita¬ 
tive  results  will  be  commensurate 
with  the  added  research  efforts.  We 
can  l)e  quite  sure,  however,  that  the 
great  expansion  of  research  in  the 
present  decade  is  an  important  factor 
in  the  calculations  of  those  who  fore¬ 
see  in  the  next  a  prosperous  era  with 
a  substantial  further  rise  in  living 
standards. 

Pleasant  as  future  horizons  may 
appear,  it  would  be  unrealistic  not 
to  recognize  certain  social  problems 
which  have  developed  during  the  sci¬ 
ence-industry  partnership.  One  of 
these  is  technological  unemployment. 
1  he  Luddites  smashed  and  set  fire  to 
the  early  looms  in  the  textile  factories 
of  England  because  they  feared  the 
looms  would  take  awav  their  jobs. 
The  more  refined  sabotage  of  modern 
times  is  called  feather-bedding,  which 
simply  means  that  employee  groups 
with  suflicient  economic  power  can 
insist  upon  the  emplovment  of  more 
workers  than  the  number  required 
for  efficient  operations  after  new  tech¬ 
nology  is  introduced. 

The  u?isettling  results  of  technology 
to  specific  individuals  are  nouhere  so 
apparent  today  as  in  the  coal  mining 
rejrions.  The  development  of  efficient 
oil  burners  and  gas  transmission  svs- 
tems  made  these  fuels  competitive 
with  coal  in  the  market  place.  To 
meet  this  competition  and  to  pav  in- 
creasinglv  high  wages  won  bv  a 
strong  and  aggressive  union  the  coal 
industry  turned  to  technologv  and  de¬ 
veloped  mining  machinerv  which  en¬ 
ables  six  workmen  to  produce  as 
much  coal  as  (>()  could  produce  bv 
older  methods.  The  result  has  been 
a  painful  period  of  transition  for 
miners  who  have  lost  their  jobs  and 
have  been  unable  to  find  other  em¬ 
ployment. 

It  should  be  pointed  out.  however, 
that  the  miners  still  at  work  receive 
extremely  high  wages  and  work  ex¬ 
tremely  short  hours.  The  beneficial 
result  of  technology,  whether  in  farm¬ 
ing  or  industry,  is  the  upgrading  of 
labor  both  in  [lay  and  in  the  tvpe  of 
work  jierformed.  I'here  mav  be  fewer 
opportunities  for  common  labor  to- 
dav  but  the  skilled  and  semiskilled 
artisans  have  opportunitit's  which  are 
more  rewarding  and  the  nature  of 
their  work  is  more  attractive.  Tech¬ 
nology  also  creates  emplo\  merit.  The 
automobile  displaced  the  carriage  and 
while  the  buggy  manufacturers  and 
the  liverv  stables  disappeared  we  ha\e 
garages,  filling  stations,  hot  dog 
stands,  motels  and  road-building  as 
well  as  automobile  fac  tories.  Coal- 


oil  lamps  are  seldom  seen  except  in 
the  antique  shops  but  millions  are 
emplo)ed  in  the  production  and  dis¬ 
tribution  of  electricity  and  its  appli¬ 
ances.  Leisure  and  higher  incomes 
have  stimulated  a  tremendous  expan¬ 
sion  in  the  service  trades. 

The  trend  is  unmistakable.  There 
has  been  a  shift  of  farm  labor  to  in- 
dustrv,  from  one  form  of  industry  to 
another  and  now  from  industry  to  the 
service  trades,  dlie  problem  which 
confronts  every  group  in  society  is 
whether  anything  can  be  done  to 
make  this  transfer  easier  for  the  spe¬ 
cific  individuals  affected.  It  is  a 
problem  which  will  require  patience, 
cooperation  and  understanding,  for 
no  easv  solution  is  apparent  but  1  am 
confident  that  human  intelligence  will 
find  a  way. 

Role  of  Corporations 

1  am  less  concerned  over  what 
some  regard  as  another  social  prob¬ 
lem  resulting  from  the  partnership, 
riiis  is  the  rise  of  large  corporations 
or  to  use  what  seems  to  have  become 
a  derogatory  term,  ‘‘big  business.”  It 
is  contended  that  large  corporations 
stifle  competition  because  of  what  is 
presumed  to  lie  their  economic  power. 

1  he  facts  are  that  corporations  be¬ 
come  large  because  they  compete 
vigorously;  they  have  grown  because 
the  public  thought  they  performed 
useful  ser\  ices.  The  large  corporation 
fills  a  needed  role  in  societv  when  it 
undertakes  research,  builds  great 
plants  or  provides  ser\  ices  w  hicli  de¬ 
mand  large  sources  of  money  and 
manpower  for  achievement. 

Another  version  of  the  attack  on 
bigness  is  the  accusation  that  it  im¬ 
poses  conformity  upon  all  who  work 
for  large  corporations.  But  as  we 
liave  seen,  the  essential  difference  be¬ 
tween  tlie  large  and  the  small  enter¬ 
prise  is  the  number  of  jieople  engaged 
in  the  cooperative  effort.  The  success¬ 
ful  emploNce  in  industry  is  the  origi¬ 
nator.  the  man  with  new  and  success¬ 
ful  ideas.  In  the  Du  Pont  Company, 
there  even  is  provision  for  a  bonus 
reward  to  the  emplovee  who  persists 
with  a  successful  idea  until  it  jirevails 
over  opposition  within  the  organiza¬ 
tion. 

A  related  problem,  however,  is 
very  real.  Science  and  industry 
have  bcHome  so  complicated,  re- 
(tuiring  so  many  different  talcmts,  that 
group  effort  is  the  rule  ratlier  than 
the  exception.  The  lone?  inventor  to¬ 
day  fiecpjently  needs  the  helj)  of  the 
chemist,  the  physicist,  the  metallur¬ 
gist.  the  c'lc^ctronics  enginc'cT,  the 
mec  hanical  enjrinc^er  and  many  others. 
Since'  there  is  a  tenclenc*y  for  every- 


bod) ’s  business  to  liecome  nobody’s 
business,  the  problem  is  to  keep  the 
spark  of  individual  initiative  bright, 
for  virtually  every  successful  achieve¬ 
ment  begins  as  an  idea  in  a  single 
mind. 

Some  concern  also  has  been  ex- 
|)ressed  over  whether  industrial  sci¬ 
entists  really  have  enough  freedom  of 
sc  cjpe  in  their  problems  to  be  produc¬ 
tive.  Doubtlc'ss  it  is  true  that  the  sci¬ 
entist  who  wants  to  do  exactly  as  he 
|)leases  should  be  in  an  academic 
laboratorv,  although  I  doubt  whether 
even  there  his  fre'edom  will  be  abso¬ 
lute  since  he  still  has  to  contend 
with  cleans  and  boards  of  trustees. 
But  it  also  is  a  fact  that  industrial 
research  scientists  have  a  wide  scope 
in  which  to  work  on  problems  within 
their  fields  of  activity.  Alert  indus¬ 
trial  management  does  not  allow  sci¬ 
entific  talent  in  its  organization  to  be 
rc'gimentecl.  held  unproductive  and 
have  its  ])otential  help  go  unused.  On 
the  contrarv.  industry  which  employs 
scientists  and  engineers  aims  to  profit 
from  their  expert  service's  wisely 
used.  A  companv  which  waste's  sci¬ 
entific  skill  in  its  organization  quickly 
loses  financ  ial  and  professional  stand¬ 
ing. 

There  still  are  responsibilities  to  be 
met  bv  the  universities,  the  profes¬ 
sional  associations,  government,  in¬ 
dustrial  managements  and  research 
administrators.  7'he  most  important 
is  the  disc'overv.  the  encouragement 
and  the  adecpiate  traifiing  of  the  out- 
sta  iclinglv  original  sc-ientific  investi¬ 
gator  and  the  fostering  of  his  work. 
W  c'  must  dcnelop  the  sensitivity  to 
detc'ct  the  innovating  mind  and  pro¬ 
vide  the  climate  where  it  will  be  most 
c'ffective. 

W  e  are  surroundc'cl  bv  a  richness 
of  opportunitv  which  has  never  be¬ 
fore  exislc'd.  An  ever-growing  nuni- 
bc*r  of  fine  minds  are  clevotc'd  to  sci- 
c'Fue  and  everv  significant  inno\alion 
suggc'sts  iic'w  possibilitic's  for  c^xplora- 
lion.  If  we  can  establish  and  main¬ 
tain  satisfactorv  human  relationships 
— if  wc'  can  reitiove  the  impediments 
to  communication  arid  understanding 
— we  ma\  bc'  on  the'  brink  of  an  in- 
tc'llectual  rc'volution. 

d'he  basic*  fact  about  industrial 
forces  in  science  is  the  partnership  of 
science  and  inclustrv  in  advancing 
human  welfare.  Each  com|)lenients 
and  supplements  the  other  in  mc'eting 
the  'ir  roles  in  our  technical  culture. 
The  soc  ial  problems  which  have  re¬ 
sulted  from  industrv’s  fruitful  use  of 
science  are  insignificant  in  terms  of 
our  whole  societv  as  comparc'cl  to  the 
benefits. 
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John  Walden  Myer^ 
grandson  of  Brig, 

Gen.  Albert  J.  Myer^ 
First  Chief  Signal 
Officer^  turns  over  to 
the  Signal  Corps 
Museum  General 
Myer^s  field  hihle  and 
first  diary.  Presenta¬ 
tion  is  made  to 
Miss  Helen  C. 

Phillips^  chief  of  the 
Museum,  with  Major 
General  Ralph  T. 
ISelson,  Chief  Signal 
Officer,  attending  the 
ceremony.  The 
GeneraVs  grandson 
also  presented  the 
Signal  Corps  Museum 
with  almost  1000  other 
papers  and  docu¬ 
ments  of  the  First 
Chief  Signal  Officer. 


The  Signal  Corps  Museum 

by  Helen  C.  Phillips 
Director,  Signal  Corps  Museum 


ANMVKHSAHIKS  can  he  em]>ty  occasions  without  the 
tangible  objects  that  give  added  meaning  to  bygone 
days.  J)uring  tliis  year  of  the  ("entennial  Celebration 
of  tlie  I  nited  States  Army  Signal  Corjrs.  the  Signal 
Corps  Museum  is  playing  a  significant  role  in  graphic 
presentation  with  such  special  dis|)lays  as  “A  Centuix 
of  Photography.”  “Signal  Corjrs  Uniforms  ld6()-PX>(). *' 
and  “W  igwag  to  Vanguard.” 

As  the  nucleus  of  its  permanent  exliibits.  the  Museum 
features  the  Brigadier  General  All)ert  J.  Myer  memor¬ 
abilia  whicli  his  lieirs  donated  to  tlie  Signal  ("orps  in 
PM2.  Myer  filled  the  })osition  of  Signal  Officer  which 
Congress  authorized  on  21  June  ld60,  a  date  which  has 
betm  established  as  the  birthday  of  the  Signal  Corps. 
And  Myer  became  the  first  Chief  Signal  Oflicer 
in  ld()3  after  (.’ongress  formally  established  a  corps  for 
signaling  the  United  States  Army  Signal  Corps  toda\ 
the  oldest  military  signaling  organization  in  the  world. 

J  he  inspiring  mementos  of  Mver’s  life  include  a])- 
proximately  d.OOO  pages  of  his  personal  and  oflicial 
papers  which  range  from  his  commissions  signed  b\ 
three  ])residents  of  the  United  States — Franklin  Pierce. 
James  Buchanan,  and  Andrew  Johiison — down  to  his 
serni-weeklv  champagne  hills  at  Fort  Defiance.  \ew 
Mexico:  his  red.  white,  and  black  muslin  wigwajr  flags: 
his  w ooden-barreled,  brass-bound  telescojie:  daguerreo¬ 
type  and  stereoscopic  photogra|)hs:  the  hat  and  epaulets 
of  his  dress  uniform,  his  sword  and  saber:  earb  manuals 
of  signaling  and  official  reports  of  the  .Signal  (airps.  as 

\ 


well  as  original  copies  (d  the  five  editions  of  his  book, 
Manual  of  Signals^  the  first  of  which  was  pul)lished  in 
IfJCd  and  the  fifth  (niition  in  ld79.  Prepared  for  use 
bv  signal  officers  in  the  field,  this  book  ))roved  so  success¬ 
ful  that  ap])roximatel\  o.OOO  copies  were  sold. 

rhe  Museujn  has  developed  an  unusual  collection  of 
military  communication  items,  with  emphasis  (m  e(jui])- 
mefit  and  documents  j)ertaining  to  the  Signal  Corps. 
From  a  small  exhibit  assembled  by  \X  orld  War  I  yet- 
erans.  first  disj)la\ed  in  the  late  PJdO’s.  the  collection 
grew  tn  include  memorahilia  from  the  (ayil  War.  the 
Spanish-American  W  ar.  both  W  orld  W  ars.  and  the 
Korean  conflict. 

For  many  years  there  was  an  awareness  throughout 
tin*  Sigtial  (a)rps  of  the  need  for  a  central  collection  jjoint 
from  which  to  direct  a  search  for  memorabilia  of  Signal 
('nr])s  interest  and  historical  significance  and  to  f)rovide 
a  repositorv  for  them  when  they  were  found.  It  was 
natural  to  collect  and  preserve  historical  materials  that 
reflected  the  achievements  of  the  (a)rps  in  all  wars  of 
the  \ation.  and  throughout  the  years  of  peace.  Fort 
Monn)outh — the  home  of  the  Signal  Cor])s — seemed  the 
most  logical  location  for  such  a  Signal  Cor])s  Museum 
and  steps  were  taken  to  establish  a  home  for  the  collec¬ 
tion. 

In  .November  1951.  the  Chief  Signal  Officer.  Major  Gen¬ 
eral  George  Back,  granted  approval  to  redesignate  the 
Signal  Corps  Center  and  Fort  Monmouth  Museum  as  the 
Signal  Corps  Museum.  In  that  same  month  general  orders 
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were  published  by  Headquarters,  Fort  Monmouth,  to  im¬ 
plement  General  Back’s  directive. 

Coincident  with  this  official  recognition,  a  permanent 
building  was  provided  to  house  the  historical  items 
already  accumulated.  The  move  to  a  fourteen-room,  red 
brick  structure  was  completed  early  in  1955,  and  the 
exhibits  were  arranged  in  a  generally  chronological 
scheme. 

On  31  May  195.5,  the  Signal  Corps  dedicated  its  Mu¬ 
seum — Armstrong  Hall — in  honor  of  the  late  Edwin  H. 
Armstrong,  pioneer  in  the  development  of  radio  com- 
iTiunications.  who  at  the  time  of  bis  death  in  1954  was 
TVofessor  of  Electrical  Engineering  at  Columbia  I  ni- 
versilv.  New  York.  At  the  ceremonv.  Major  (general 
Victor  A.  Conrad,  ibefi  Commanding  General.  Eort 
Monmouth,  gave  the  welcoming  address:  and  Major 
(ieneral  James  1).  O'Connell.  Chief  Signal  Officer,  the 
dedicatory  address.  Mr.  Harry  Houck  of  Measuiements 
Corporation.  Boonton.  New  Jersey.  ])ast  president  of  the 
Radio  Club  of  America  and  a  close  friend  of  Major 
Armstrong’s  since  their  World  Vi  ar  I  days  at  the  Signal 
Corps  Eaboratorv  in  Baris,  unveiled  the  memorial 
})lauue. 

As  stated  officiallw  the  mission  of  the  Signal  Corps 
Museutn  is  to  collect,  maintain,  and  conduct  research 
on  paintings,  pictures,  maps,  flags,  rveanons.  troobies. 
relics,  enuipment.  and  other  obiects  which  are  of  his¬ 
torical  significance  to  the  Signal  Corns  and  to  act  as  llm 
official  repositorv  for  such  items.  The  permanent  and 
temporarv  exhibits  not  onlv  serve  as  a  medium  of  stim¬ 
ulating  esprit  de  corps  and  enhancing  public  relations: 
the  Museum  also  loans  items  for  instructional  purposes 
upon  request  of  other  militarv  installations. 

The  oldest  items  in  the  Museum’s  exhibits  are  those 
used  hv  the  first  permanentlv  employed  marine  observer 
along  the  Atlantic  Coast,  who^e  earliest  records  are  of 
the  1830’s.  His  copy  of  the  Telegraph  Dictionary  and 
Seamaids  Signal  Book  is  dated  1845.  In  1853.  he  estab¬ 
lished  an  ohseryation  station  at  Highlands.  New  lersev. 
He  and  his  descendants  operated  this  station  until  1934. 
when  it  was  torn  down. 

A  pictorial  disnlay.  original  Tiianuscript  letters  of 
Cyrus  Eield,  together  with  a  piece  of  the  cable,  graphi¬ 
cally  portray  the  completion  of  the  first  Atlantic  cable 
in  the  Bay  of  Bull  Arm.  Trinity  Bay.  Newfoundland,  on 
5  August  1858. 

In  addition  to  the  Myer  memorabilia,  other  Civil  ar 
equipment  includes  a  magneto  electric  signal  telegraf)h. 
manufactured  by  George  W.  Beardslee,  and  patented  hv 
him  in  1859,  together  with  contemporary  engravings 
and  newspapers  which  illustrate  its  method  of  operation 
and  labors  of  the  linemen  who  ran  out  the  wire. 

The  Spanish- American  War  exhibit  is  particularly  in¬ 
teresting  in  the  study  of  the  Signal  Corps  crossed  flags 
and  torch  insignia.  The  Museum  has  acquired  the  only 
known  copy  of  the  original  authorization  of  the  in¬ 
signia  in  1864  and  is  constantly  supplementing  its 
collection  of  signal  heraldic  devices.  Tlie  uniforms, 
gloves,  canteen,  knapsack,  and  other  accouterments  of 
the  1890’s  are  all  embellished  with  crossed  flags  and  a 
torch.  Also  shown  are  a  field  telephone  used  in  the 
Battle  of  Santiago,  Cuba:  the  Spanish  Elag  taken  down 
from  the  wall  of  Manila,  Philippine  Islands,  by  Sergeant 
George  S.  Gibbs,  Jr.  Cater  Major  General  and  Chief 
Signal  Officer)  on  13  August  1898:  and  the  American 
Flag  carried  by  signalmen  in  Puerto  Rico. 

A  complete  heliograph  used  by  the  Signal  (]orps 
about  1900,  with  the  original  technical  manual  and  ])hoto- 
graphs,  demonstrates  heliograph  signaling.  \ 


J'he  Alaskan  Cable  System  is  represented  by  charts 
showing  location  of  its  cables  and  telegraph  lines,  and 
hv  about  twenty  of  its  more  important  items  of  equip¬ 
ment,  together  with  the  log  of  the  cahleship,  I  SAT 
Burnside. 

Museum  exhibits  include  flags,  [diotographs,  and  docu¬ 
ments  from  the  collection  of  Major  General  Adolphus 
W.  Greely  who  as  a  first  lieutenant — in  the  1880’s~ 
commanded  the  ill-fated  Greely  Expedition  to  Eadv 
Franklin  Bay,  in  Grinnell  Land,  across  the  strait  from 
Greenland.  As  Chief  Signal  Officer — in  the  early  190()’s 
— Greely  [)lanned  and  supervised  the  construction  of 
the  Washington-Alaska  Military  Cable  and  Telegraph 
System  that  came  to  he  known  as  \\  A.MCATS. 

Among  the  inventions  displayed  are  those  o  f  Major 
( General  (George  O.  Squier — the  “scientist  in  uniform” 
who  became  Chief  Signal  Officer  during  \\  orld  \A'ar  1 
and  who  laid  the  groundwork  for  the  I  .S.  Army  .Signal 
Research  and  I)eyelot)ment  Laboratory.  Armstrong's 
inventions — the  regenerative  amplifier,  1912:  super¬ 
heterodyne  receiver.  1918:  and  second  harmonic  «iuper- 
heterodyne,  1923 — are  highlights  of  a  large  collection 
of  radio  equipment  used  by  Major  Armstrong  and  later 
donated  to  the  Museum  by  his  heirs. 

riie  Museum  has  separate  exhibits  of  Wdrld  War  1 
American  equi[)ment  and  the  signal  apparatus  of  foreign 
armies  in  that  war. 

From  the  W^orld  War  11  period,  very  little  has  h»*en 
acfjuired  because  the  first  re(juisite  of  hist(»rical  prop<‘r-> 
ties  is  their  obsolescence.  I  nless  associated  with  a 
particular  individual,  place,  or  event  of  irnportame. 
current  ecjuipment  may  not  he  shown.  However,  a  dis¬ 
play  ()f  pigeon  gear,  and  aru)ther  of  mementos  from 
foreign  armies,  are  representative  of  the  1940’s. 

Captured  North  Korean  ecjuipment  and  signal  items 
from  Antar(‘ti(‘a  draw  interesting  comments  from  numy 
visitors. 

field  telephones,  radio  tubes,  meteorological  instru¬ 
ments,  and  })hotograj)hic  ecpiipment  are  each  presented 
in  a  separate  chronological  development.  In  the  last 
two  areas  mentioned — meteorological  and  photogra})hic 
— there  is  a  distinct  need  for  obsolete  items.  Especially 
wanted  are  the  I)e  Brie  motion  jiicture  camera,  a 
by  8^  o"  Cycle  Graphic,  a  |)ostcard-size  roll  film  Graflex. 
and  a  khaki  leather-covered  folding  j)ostcard  Kodak. 
The  Museum  is  also  seeking  earlv  meteorological  eipiip- 
ment,  for  the  meteorograf)h  of  1929  is  its  most  remote 
item.  Anyone  having  knowledge  of  the  existence  of 
such  equipment  can  contact  the  Museum,  or  better  still, 
simply  forwc4rd  the  equipment  to  the  Museum. 

The  historical  significance  of  items  received  by  the 
Museum  is  evaluated  by  the  Chief  of  Military  History, 
Department  of  the  Army,  before  anything  is  incorporated 
in  exhibits  by  Museum  personnel.  In  this  evaluation, 
primary  consideration  is  given  to  uniqueness  and  au¬ 
thenticity  of  the  object,  to  its  value  in  illustrating  armv 
life  and  o[)erations — })hases  of  the  militarv  history  of 
this  Nation  or  to  its  association  with  some  celebrated 
individual,  place,  or  event. 

As  the  Signal  Corps  enters  its  second  century,  it  has 
a  Museum  that  does  more  than  enable  visitors  to  accpiire 
a  better  understanding  of  its  history.  In  addition,  every 
retired  signal  officer  or  enlisted  man  is  assured  of  official 
interest  in  the  manuals,  photos,  documents,  and  other 
gear  that  he  may  have  accumulated  as  reminders  of 
his  military  service:  and  of  a  permanent  repositorv  for 
those  that  will  prove  of  value  to  others  and  to  the  United 
States  Army  .Signal  Corps  in  anniversaries  to  come. 
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aiul  nianuiacturer  oi  tacsiiiiile 
f|ui|)nient  and  accessories. 


PROBLEMS  IN 
MILITARY 
SATELLITE 
COMMUNICATIONS 

by 

Albert  D.  Perry 
Advanced  Electronics  Center 
Light  Military  Electronics  Department 
General  Electric  Company 


SY.N(;iiH().\()rs-ke\e(l  siLMial  .  .  .  uas  hurled  at 
JL  the  skv  out  of  a  relle(t<u'  anletuia  hv  a  ihousaud* 
kilowatt  transmitter.  It  fnuiiht  and  it  stru^iiled  ...  it  lost 
heavily  in  the  encounter.  ...  It  arrixed  at  the  relay  sta¬ 
tion  tired  and  worn. 

‘*The  sijrnal.  as  weak  and  as  wahhly  as  it  was.  was 
taken  in.  ...  It  was  amj)lifit‘<l.  It  was  (hdiashed,  de- 
staticed  and  deloused  .  .  .  oiu*  hundrt‘d  deeihels  stronger 
and  infinitely  rlean(*r.  the  sijinal  was  hurled  out  on  a 
tight  heain  .  .  . 

‘’Across  sixtN -niilhon  miles  of  space  went  the  signal. 

C,.  ().  Smith  Interplanetarx  ** 

.  istoundirif^  S('{(^nce  Fiction,  1942 

”...  1  have  heard  of  yvTV  com])licated  transistorized 
C(Kle  gfmerators  which  will  opmate  perfectly  for  years 
on  end.  of  dm  ic(‘s  which  will  transmit  good-(fuality 
sj)eech  using  ordv  KMI  hits  j»er  second,  and  of  devices 
which  will  recognize*  speech  (not  just  a  h*w  words  spoken 
in  a  few’  voice's!  anel  turn  it  into  print.  I  know’  that  all 
these*  things  are  as  mythieal  as  the  Phoenix  .  .  .** 

J.  H.  Pierce.  ’’Space  Fantasies/’ 

IHF  P(FMIL  Transactions,  .January  19f>0 

The  fiist  of  these  ejuotations  re*presents  the  rather  care*- 
ful  develojunent  of  space  communications  in  the  science 
fiction  area;  the  second  is  part  of  a  reepiest  that  science* 
fiction  play  a  smaller  part  in  descriptions  of  space*  com- 
munie’ation  as  it  will  exist  in  the  near  future*.  On  the* 
othe*r  hand,  Smith  used  a  megawatt  to  seeid  1  LrMX)-word 
telt*tv])e  to  a  station  in  a  oOO-mile*  orhit.  As  .1.  J.  (]ou[)ling 
showed  late*r  in  the  same  magazine  (’’Don’t  Write.  Tele*- 
^va\)h, ^\1stoun(linii  Science  Fiction,  March,  Smith 

the  e*ngineer  shoulel  smile  at  the*  over-conse*r\ atism  of 
Smith  the  science-fictie>n  writer. 

Toelay.  although  the  te*chnologv  has  \et  to  produce 
aFi\  of  Pierce’s  ‘’mxthie  al  eejuipment.  it  has  already  pre). 
duce*d  a  space  communication  sxstem,  the  Army  s  Projeict 
SCOHK.  which  outperforms  the*  Ve*nus  Kejuilateral  fiction 
hv  thirty  elecihels  or  more.  I  n fortunately,  as  Pie*rce‘ 
points  out.  highly  comple*x  re*al  s\ste*ms  ha\e*  \e*t  to  mate-h 
the  reliahilitv  of  fictional  s\ste*ms. 

P  rot*  ram 

A  General  Electric  team,  under  the  elire*ction  of  the* 


Fight  Military  Electronics  Department's  AeKanced  Elec¬ 
tron  ies  ('enter  at  Ithaca,  N.  ^  .,  is  currently  engaged  in 
a  study  which  may  loosely  he  elescrihed  as  an  attempt 
te)  lof)k  ahead  in  space  communication  on  the  basis  of 
sounel  e*xtrapolation  and  innovation.  This  study,  l)e*ing 
performe*d  for  the  Army  Signal  He*se*arch  and  D(*velop- 
ment  Eahoratory  at  Fort  Monmouth.  \ew’  .Jersey,  is  con¬ 
cerned  with  the  next  generatimi  of  communication  satel¬ 
lites.  and  with  the*  generation  after  that.  rathe*r  than 
with  any  eene  proposed  system. 

Its  ge)als  are: 

Te)  de*fine  the  environment  in  which  these  satellites 
will  ope*rate.  To  outline  satellite  communications 
suite*d  both  to  military  o|)e*ratie)n  needs  anel  to  the 
prese*nt  and  probable  future  state  of  the  art.  To 
elevelop  the  critical  techniejues  inxolve'el  in  ini})le- 
menlation  of  the*se  systems,  anel  to  ele*\ise*  me*ans 
of  achie*ying  use*ful  performanee  with  acce*[)table 
reliability. 

This  is  a  large  oreler.  Ineleed.  \ieweel  in  the  striete'st 
se*nse*.  it  is  one*  which  can  at  be*st  be  lilleel  pro\  isionally 
toda\.  ordy  to  ope*n  up  again  tomorrow  as  more*  knowl¬ 
edge  and  further  innovations  e*nrich  e*ach  of  its  tasks. 
('ontinue*d  success  in  the  stuely  will  ele*pe*nel  upon  con¬ 
tinued  close*  inte*gration  with  Signal  ('orj)s  pe*rsonne*l.  who 
have  j)ro\  iele'd  invaluable  technical  aehice*  in  addition  to 
fiscal  guielance*. 

System  Requirements  for  Military  Application 

To  be*  use'ful  to  the*  military,  a  communie  ations  syste*m 
must  ha\e*  re*liability  ce)nnnensurate  with  the*  importance 
of  its  fimction.  as  well  as  counte*rme*asure*s  re*sistance 
matche*el  to  the*  e*le*ctronic  countermeasure's  (E(bM)  attae'k 
whie*h  can  re*asonably  be  expected.  Pe'liability  is  a  major 
concern  in  any  satellite  system  be*cause*  of  the?  present 
impossibility  of  ])hysical  in-orbit  repairs.  4'he  pote*ntial 
importance*  of  a  high-ca|)acity,  long-haul  military  sate*l- 
lite  e'onnnunie  ation  system  is  great  enough  that  e*xce*llent 
re*liabilit\  is  a  sijjiple  esse*ntial.  4  he  impf)rtane  e  of  the 
s\ stern  would  also  justify  an  antagonist’s  de*yeloping  and 
using  highly  se)phisticateel  intellige*nt  counterme*asures  in 
an  attempt  to  disrupt  se*rv  ice  at  a  critie  al  time.  Tradi- 
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tionally.  in  a  hi^h-perfonnarice  system,  reliahilily  and 
countermeasure.-  resistance  have  seemed  to  he  inconi- 
patihle.  In  a  military  satellite  system,  they  must  he  wed. 


Telegraph 


RolUthility 

'I'he  first  step  in  improvinfr  over-all  system  reliability 
is  to  assign  as  manv  of  the  essential  system  functions  as 
possible  to  the  ground  terminals  rather  than  to  the  satel¬ 
lite.  in  order  to  simplify  the  satellite  electronics.  One 
ma\  accejit  moderate  performance  degradation  in  order 
to  accomplish  this  simplification.  The  next  step  is  to 
choose  a  SNstem  implementation  which  places  a  minimum 
burden  on  the  remaining  satellite  e(|uipment.  This  re¬ 
quires  careful  choices  of  modulation  techniijue.  operating 
proc(*dures.  and  over-all  systems  layout.  Finally,  one 
turns  to  components  aiul  circuit  selection.  Here  the  stand¬ 
ard  rule  apjilies:  use  good  components  and  circuits,  and 
use  them  conservati\ ely. 

Con iUermeasures  Resistance 

Ihe  countermeasures-resistance  jirohlem  is  as  easy  to 
state  as  the  reliability  problem.  One  must  provide  such 
a  level  of  countermeasures  resistance  that  it  would  he 
uneconomical  for  an  antagonist  to  fivercome  it.  A  more 
careful  look  at  the  problem  re\eals  a  number  of  inter¬ 
esting  items. 

Since  an  antagonist  would  logically  look  for  the  weak¬ 
est  link  in  tin*  sNstem  as  the  point  to  attack,  one  ma\  not 
safeK  assume  that  the  F(3I  environnuMit  will  lx*,  for 
instance,  simple  noise  jamming. 

Further,  because  tlx^  satellite  is  not  a  strictly  jiassive 
device,  it  is  not  possible  to  make  the  standard  assumption 
that  the  undesired  signal  simpK  adds  to  the  desired 
signal. 

Finall\,  a  satellite  which  provides  communication  o\er 
a  wide  ar<‘a  of  the  earth  is  nec(*ssarily  visible  over  a  wide 
area.  If,  in  addition,  its  life  is  usefullv  long,  its  signals 
are  potentially  axailable  for  searching  observation  and 
anaivsis.  and  the  (bx  um(*nts  describing  its  characteristics 
are  targets  for  espionage  activities.  All  these  items  com¬ 
bine  to  make  a  problem  more  difficult — and  more  inter¬ 
esting  than  those  with  well  established  information 
theorv  solutions. 

( i raceful  Defiradation 

Anotlx*!'  area  of  interest,  bridging  tlx*  F(.M  and  the 
system  operation  areas,  is  associat{*d  with  the  term 
“graceful  (fi*gradat ion.*’  Although  it  is  essential  that  the 
system  perform  ad(*(pjately  under  maximum  IX'M  attack, 
it  is  undesirabfi*  that  it  perform  oidv  this  well  when  it 
is  not  under  attack,  because  a  lt*ss  costiv  svstem  could 
provide  the  same  service  umler  these  conditions.  An 
cconomicallv  balanced  svstem  should  provide  service  com- 
niensurat(*  with  its  cost  under  all  conditions.  This  n*- 
quir(*s  that  it  provide  v(*rv  high  performance  under  ordi¬ 
nary  conditions,  and  grac(*fullv  dt*grade  to  minimum  ac¬ 
ceptable  jierformance  under  maximum  F(]M  comlitions. 
It  should  do  this  without  an  unaccejitable  reliability 
penalty. 

On  tlx*  basis  of  tlx*  (iF  studv.  it  appt*ars  that  the 
rnultiide  ^oals  oj  perjormance,  reliahility,  and  counter¬ 
measures  resistance  can  he  met. 

It  is.  of  course,  not  permissible*  to  state?  ojienlv  hoic 
they  can  be  met.  But  tlx*  next  generation  satellite  com¬ 
munication  system  can  be  a  good  military  svstem.  By 
a|.|.l\  ing  more  advanced  tt*chnologv,  perhaps  in  part  by 
using  advaix*ed  redundant  logic  sv stems,  succeeding  svs- 
tems  can  be  exce*llent. 


distortion 

measurement 


in  the  speed  range  40-400  bauds 


l\\‘ij)idly  iiu-rcasiiiii-  international  use  of 
liigh-speed  synelironous  telegraph  svst<*ins 
has  led  to  the  urgent  ix*ed  toi-  suitable 
distortion  measuring  eipiipment.  .M.S.  Ty[)e 
T(b\121h,  nianut ;n'tured  by'  A.K.I.  at  their 
Woolwich  f'aetojw  to  a  British  Host  Otlice 
design,  enaliles  distortion  measurements  to 
lx*  made  within  1  r  aeeuraey.  The  method 
<d‘  indi('ation  is  hv  hl'ight  s]>ots  on  the 
eireular  time  base  (d‘  a  <*athode-ray  tube. 
Screening  ami  the  fitting  (d'  radio  int(*r- 
tereiieo  suppressoi>  liave  been  given  par¬ 
ticular  att«*ntion. 


17  in.  iiigh  x  1  a  in.  wide 
X  is  111.  de»‘j> 

1  10  11*. 

L*(lO/g."t0  V.  r»0  c.p.s. 

170  w. 


Size 


Weight 
Power  supply 
Power  consumption 
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II.S.  Army  Supply  Operations 

{Continued  from  paf^e  41) 

The  Army  system  has  had  four 
emergencies  since  orld  W  ar  H. 
The  first  was  Korea,  which  indirectly 
was  responsible  for  the  reorganization 
of  the  supply  depot  complex  of  the 
Communications  Zone.  This  emer¬ 
gency  was  handled  poorly. 

Next  was  the  crisis  in  Hungary 
with  various  mobilizations  of  troops 
aiul  combat  preparations.  This  was 
handled  better.  1  hen  came  the  Suez 
incident,  and  finally,  Lebanon.  Leba¬ 
non  proved  the  value  of  the  system. 

Consider  the  problems.  All  the  sup- 
])lies  needed  had  to  be  assembled 
rpiickly  for  air  transportation.  Food, 
medicines  and  medical  erfuipment, 
tents  and  uniforms,  cooking  and  re¬ 
frigeration  facilities,  trucks,  and 
earth-mo\ing  ecjuipment.  all  to  deal 
with  tlie  terrain  and  the  hot  arid 
climate  of  Lebanon.  Lverything  had 
to  be  brought  in  from  the  outside, 
d  he  telephone  and  radio  communica¬ 
tion  system,  and  control  machinery, 
and  all  tfie  electronic  equipment  asso¬ 
ciated  with  the  modern  Army  had  to 
come  in  a  large  |)art  from  the  depots. 

The  Lebanon  Landing* 

The  Lebancm  landing  mav  very 
well  go  down  in  liistory  as  one  of  the 
finest  operations  ever  carried  out  bv 
the  military  forces  of  the  United 
States,  and  perhaj)s  the  finest  and 
most  unique  operation  of  its  kind  in 
the  history  of  the  world  to  date. 

lliis  operation,  contrary  to  the 
fears  when  it  began,  not  only  proved 
successful  in  straightening  out  an 
explosive  situation  in  the  Middle  East, 
but  added  enormously  to  the  prestige 
of  the  United  States,  and  tlie  good 
will  of  all  the  poeple  in  the  Middle 
Fast  who  were  affected.  The  forces 
landed  without  casualties,  maintained 
their  positions  without  incident,  lived 
off  their  own  supplies  and  used  their 
own  equipment,  so  there  was  no  dis¬ 
location  of  the  economy  of  Lebanon, 
and  no  incidents  between  the  military 
and  the  native  population.  It  could 
not  have  succeeded  without  supply 
depots  of  great  efficiency. 

One  of  the  encouraging  features  of 
the  vSupply  Depots  at  Poitiers  is  the 
high  morale,  and  the  dedication  of 
the  personnel  to  the  job  at  hand.  A 
supply  depot  is  not  as  glamorous  as 
a  fighting  command.  Preserving, 
maintaining,  guarding,  receiving,  and 
shipping  of  supplies  requires  .con¬ 
stant  and  meticulous  ii4tention  and 
long  hour«5.  Brigadier  General  Rich¬ 
ard  J.  Meyer,  (.ommanding  General 
of  the  Depots,  and  his  Staff,  (iolonel 
Geoffrey  I).  Fll  erson.  Deputy  Gom- 
niander.  and  (iolonel  Robert  W'. 


Grote,  Chief  of  Staff,  are  to  be  com¬ 
mended  for  the  efficiency  and  high 
morale. 

I  should  also  like  to  congratulate 
(.olonel  Carl  W.  Kohle  at  Ingrandes; 
(.olonel  Galanti  at  (ihinon;  and  Colo¬ 
nel  Paul  A.  Feyereisen  at  Saumur, 
Commanding  Officers  of  the  three 


W  hereas  housing  for  the  depots  is 
adc(juate,  housing  for  the  officer  per¬ 
sonnel  is  not.  Over  seventy  })er  cent 
must  pay  relatively  high  rents  in 
the  surrounding  towns.  The  recrea¬ 
tion  facilities  are  by  no  means  as 
comfortable  or  as  adecpiate  as  those 
in  other  European  military  installa¬ 
tions,  notably  (/ermanv. 

4  he  relations  of  the  command  with 
the  French  people  are  good.  Over  two- 
thirds  of  the  labor  functions  are  })er- 
formed  by  civilian  personnel  who 
work  extremely  well  des|»ite  the  fact 
that  the  American  forces  pay  less 
wages  than  the  surrounding  industry. 
In  order  not  to  disturb  the  economy, 
the  French  government  prescribes  the 
wages  that  can  be  paid. 

The  first  golf  course  in  the  area 
was  built  by  the  Army.  Although  it 
has  only  nine  holes,  and  is  not  up  to 
cham|)ionship  specifications,  it  has 
provided  a  great  deal  of  pleasure  to 
both  officers  and  enlisted  men.  1  hope 


that  it  will  be  improved,  and  that 
more  courses  will  be  built.  The  cost 
is  negligible  since  the  construction 
work  is  principally  earth-moving,  a 
basic  element  in  the  ttaining  of  en¬ 
listed  men  in  construction  activities. 

The  French  people  have  been  per¬ 
mitted  to  join  the  golf  club,  and  its 
oj)eration  mav  well  prove  of  consid¬ 
erable  benefit  to  Franco- American  re¬ 
lations. 

It  would  be  very  helpful  if  more 
Americans  could  see  and  learn  of 
some  of  the  things  our  modern  Army 
(h)es  to  maintain  its  efficiency  and  to 
save  money.  I  consider  the  Army 
supply  system  ecpjal  to  the  best  o])er- 
ations  of  j)rivate  industry. 

I  also  wish  more  peoj)le  would  un¬ 
derstand  the  importance  of  the  Army 
aside  from  its  re(|uirement  to  pre¬ 
serve  our  freedom.  4  he  Army  is  the 
only  disciplined  force  that  would  be 
available  on  land  in  time  of  national 
disaster.  Should  there  be  an  attack 
on  this  country,  the  principal  source 
for  food,  clothing,  and  shelter  would 
be  the  Army.  It  is  important  to 
realize  that  only  the  Army  supply 
groups  have  the  means  to  furnish 
reasonable  amounts  of  food,  equip¬ 
ment  and  supplies  to  get  us  over  the 
destruction  of  an  atomic  blast. 
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PORTABLE  MILITARY  SHELTERS 


BONDED  WITH  EPOXY 


ADHESIVE  by  Neil  Kvasnak 

Vice  President, 
Craig  Systems,  Inc. 


Klfctrical  equipment  .shelter  i.s  eom- 
pletelv  equipped  for  area  type 
vnmmutticution  systems,  Li^htu'ei  fsht 
shelter  has  up  to  I.y  to  I  payload/ 
ueifiht  ratify. 


The  new  Akmv  concept,  the  re¬ 
casting  of  the  (livisiorrs  triangu¬ 
lar  .S-reginient  structure  into  a  smaller 
pentagonal  form  of  5  battle  grout)S, 
was  designed  around  greater  fire 
power  and  reduced  manpower,  dliis 
“fVntomic  Armv*  consists  of  trained 
mobile  task  forces  capable  of  semi¬ 
independent  operation  with  consider¬ 
able  distances  between  them  to  reduce 
vulnerabilit)  to  atomic  weapons. 

do  meet  these  demands  for  opti¬ 
mum  maneuverability,  communica¬ 
tion  systems  had  to  be  redesigned  for 
wide  ranging  mobilit\  in  order  to 
increase  a  commander  s  ability  to 
control  a  battle. 

Communication  centers  and  sul)- 
centers  had  to  be  readilv  transport- 
al)le  by  ground  and  Or  air  for  uiiick 
ser\  i(*e  as  soon  as  positioned.  This 
was  accomplished  bv  means  of  light- 
wei^rlit.  sturdy,  air  transportable 
shelters  and  vans  for  the  housing 
and  protection  of  electronics  s\  stems 
during  operation,  transit  and  storage. 

Such  shelters  have  ]»een  j)ioneered 
bv  Craig  Systems.  Inc.,  and  the 
newest  of  them  incorporate  design 
features  which  effectivelv  reduce 
weight,  ^et  provide  load-carrying 
characteristics  with  as  high  as  a  1.3 
to  1  payload /weight  ratio.  Called 
"‘Melicop-Huts.^  the  enclosures  are 
designed  to  integrate  and  protect 
highly  sensitive  and  complicated 
ecfuipment  from  shock  impact,  vibra¬ 
tion.  humidity  and  other  service  con¬ 
ditions.  1  hey  can  be  transported  by 
sling  from  a  helicopter  yvithout  anv 
deformation  to  the  enclosure  or  can 


be  loaded  inside  a  (M19  or  larger 
cargo  aircraft.  In  other  cases  they 
can  be  toyved  bv  standard  field-type 
military  vehicles  yvhen  mount(*d  on 
a  (juickly  attachable  dolly. 

I  ntil  about  10  years  ago  most  mo¬ 
bile  shelters  enijiloved  conventional 
construction:  i.e.,  structural  frame 
yvork.  an  outer  metallic  skin,  usually 
glass  fiber  insulation,  and  an  inner 
skin  of  ])lyyvood  or  pressed  board. 
In  the  main,  all  of  thc'se  shelters  yvere 
(juite  cumbersome  and  not  at  all  suit¬ 
able  for  transport  bv  air.  Tlie  earliest 
models  of  bolted  construction  jiroyed 
undesirable  for  mobile  military  use 
since  the  bolts  ahvavs  reijuired  clear¬ 
ance  holes.  I  ruler  stress  of  field  use 
the  bolts  yvould  yvork  loose  and  yvater 
yvould  leak  into  tlu*  shelter  yvith  sub- 
secjiient  damage  to  installc*d  eijuip- 
ment.  A  later  syvitch  to  riveti^l  and 
welded  construction  also  proved  im- 
j)ractical  because  shelters  made  in 
this  manner  yvere  still  too  heay  y  for 
rapid  transportation. 

Because  of  the  net*d  for  a  shelter 
yvith  the  highest  possible  payload  to 
basic  structure  yveight  ratio,  these 
and  other  methods  and  materials 
were*  discarded  in  favor  of  a  com¬ 
pletely  neyy  aiiproach  to  military  sh(*l- 
ter  design,  d'he  neyv  technicpies 
eyolved  over  the  past  feyv  years  into 
a  sandwich-type  of  construction  which 
ultimately  met  all  of  the  rectuirements 
lor  a  tlioroughly  serviceable  and  mo¬ 
bile  shelter  it  yveighed  about  two- 
third  s  less  than  comparable  previous 
units,  yvas  capable  of  holding  tremen¬ 
dous  eipiipment  loads  and  it  could  be 


picked  up  and  moyed  easily.  1  hese 
enclosures  are  noyv  built  to  military 
specification  in  sizes  from  TYi'  x  .3'  x 
0'  up  to  X  f)YV  ^  IT',  and  have 

an  assured  service  life  of  five  years. 

Basic  design  of  the  neyv  shelters 
consists  of  two  high  strength,  heat 
treated  aluminum  skins  yvhich  are 
bondt*d  to  extruded  aluminum  fram¬ 
ing  members  ysith  an  epoxy  resin  ad¬ 
hesive.  Space  betyveen  inner  and 
outer  skins  is  fdh‘d  y\ith  a  foamed- 
in-place  isocy  anate  core. 

Om*  of  the  prime  reasons  for  the 
s(dt*ction  of  adhesiye  bonding,  apart 
from  its  inheremt  toughness  and  re¬ 
sistance  to  clumiicals  and  weathering, 
was  that  for  the  first  time*  shelters 
could  be  built  yvith  the  high  temper 
aluminum  alloy.  bObl-TB.  dhisthin, 
high  strength  aluminum  ci)uld  not  be 
used  on  prey  ions  shedters  because 
yvelding  ht‘at  iney  itably  anm^aled  the 
metal.  Kjioxy  adhesives  can  be  cured 
at  room  temperature  or  loyv  heat  and 
therefore  do  not  affect  the  teimu'r 
of  the  aluminum,  fensile  sh.ear  tests 
(in  accordance*  with  M I L- A -.3090 A) 
(h*monstrated  shear  strengtii  at  least 
oO  per  cent  greater  than  sjjt*cified. 

fhis  adhesive  is  based  on  Fpon* 
resins  and  is  produced  by  Lawrence 
Adhesiye  6^  Chemical  (](>m[)anv, 
I.ayvr(*n(  e.  Massac  husetts.  one  of  the 
sup|)lic*rs  (»f  c*po\v  c-ompoimds  to 
Craig  Systcyns.  The  adhesive  is  a 
thixotropic*  (  non-sagging  i  icetal-to- 
mc‘tal  bonding  agent  supplied  as  a 

trade  Mark.  Slirll  (liemical 

(  oinpaiiy. 
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two-CM)iiip()iienl  sNsteni  of  resin  and 
curin"  a^ent. 

Framing  niefiihers  for  floor,  roof 
and  wall  of  the  shelters  are  angular 
aluminum  extrusions.  \\  here  speci¬ 
fied.  vertical  mounting  rihs  and  other 
extruded  mend)ers  are  inserted  be¬ 
tween  the  wall  skins  to  ser\e  as 
anchoring  rnediufns  for  the  fastening 
of  electronic  and  other  equipment. 
All  of  the  individual  frames  and  rihs 
are  bonded  together  with  the  epoxy 
adhesive,  d'he  aluminum  skins  are 
then  inserted  into  the  extrusions  and 
are  likewise  bonded:  once  the  ad¬ 
hesive  has  cured,  the  bond  l>etween 
extrusions  and  panels  is  \  irtually  in¬ 
destructible. 

After  the  pamds  have  been  assem¬ 
bled.  thev  are  filled  with  the  isocya¬ 
nate  foam  which  is  capable  of  trans¬ 
ferring  some  shear  between  inner  and 
outer  skins  by  distribution  of  shear 
loading.  The  foam  also  imparts  ten¬ 
sile.  sliear  and  co?npression  loading 
to  the  vertical  mend)ers  embedded 
within  the  core  material.  In  addition 
to  supplying  strength  and  rigiditx  to 
the  ])anels.  the  foam  is  also  an  excel¬ 
lent  insulation  medium  and  is  fire- 
resistant. 

The  conijileted  floor,  roof  and  wall 
panels  are  then  bonded  together  to 
form  the  enclosure.  For  additional 
weath(‘r  jirotection.  all  (*xt(‘ri<n'  s(*ams 
and  joints  are  filleted  with  the  ad¬ 
hesive. 

The  ruggedness  of  the  f<»amed-in- 
place  panels  and  bonded  aluminum 
construction  is  graphicalK  ilh;strated 
by  the  grueling  batt<M\  (»f  tests  which 
the  shelters  have  jiasscd  succcssfull v. 

1  he  S-IM  shelter,  weighinii  onl\' 
350  pounds,  was  loaded  with  loOO 
pounds  (»f  simulated  cjcctronic  ccpiip- 
ment.  It  was  dropped  ten  times 
from  htdghts  ranging  from  1  ft. 
up  to  o  ft.  without  damagi*.  In  ac¬ 
tual  hi‘lieopter  transport  flat  drops 
up  to  2  ft.  W(‘re  made  without  d(*- 
forniing  the  sheltei  or  damaging  the 
equipment,  and  it  was  liftt'd  easily 
from  a  sit(‘  on  uneven  terrain  where 
there  was  a  compound  slope  haviim 
at  least  a  10  d(‘gree  slojx*  in  both 
directions. 

Fipially  successful  weit*  llelic(»p- 
Hut  tests  for  insulation  ta  '2:  in.  thick 
pan<*l  has  a  coeflicient  of  heat  trans¬ 
fer  of  0.1  IT)  btu  /°F  lll{  S(|.  Ft.)  : 
air  tightm*ss;  snow  load  (75  lbs.  's(|. 
ft.);  tmnpmature  range  (—OOF  to 
160F)  ;  humidity  (five  2  1-hour  humid¬ 
ity  cNcles  without  damage*  I;  fording 
(floating  free  in  water  loaded  witli 
7000  pounds  of  simulat(‘d  eipiip- 
ment )  :  rain;  and  salt  spray  <50 
hours) . 


CBS  LABORATORIES 


PHOTOSCAN  SYSTEM 


1*1  lo'i'oscAX,  a  radi('al  advance'  in  ae'i'ial  reconnaissane'c  te'ediniepU',  make*s  it 
j)ossible‘ to  ti-ansmil  visual  inrenanat  ion  from  manne'd  or  unmanned  aircraft 
to  ground  re'ce'ive'rs  in  sccemds,  wilheiut  loss  eel  ele'tail. 

The  higli  iie'rfeirinance  eif  THS  Laiu)Kat()kiks  PiiomscAX  is  illustrateel 
above.  On  the  left  is  an  enlai’ge'd  jiortion  eif  the*  original  aerial  ])he)te)  which 
eove're'd  an  are'a  eif  sixty-feaii*  sepiare  mile's.  On  the'  right  is  a  ])ortie)n  e)f  the 
re'e'onst ituted  jiicture  after  traiismissiem  thi'ough  the  Photoscax  System. 

(' Ititfl V )i(fi}i<f  ('(U'i  (  V  are  available*  at  (.d>S  Lauor.atokik.s  on 

long-range*  syste'ins  d('ve*!opm(*nt  ])re)grams  such  as  PiierroscAX.  Peisitions 
for  phvsicists  and  e-lectrical  e'ligineers  are  now  ojie'ii  in  the*  feillowing  dejiart- 
ment  :  ^Military  and  Industi'ial  Syste'ins:  Acoustic's  and  .Magne'tics;  Soliel 
State  l*hysie's:  and  Vacuum  Tube  Pliysie's. 

Please  forward  re'sunu's  in  com])le'te'  confid(*nce,  or  obtain  adelitioual 
information  by  contacting  OP>S  LAnoRATOiuKs. 


LABORATORIES 


HIGH  RIDGE  RD.  STAMFORD,  CONN.  •  A  DIVISION  OF  COLUMBIA  BROADCASTING  SYSTEM.  INC. 
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AE  has  had  a  hand  in  the  development  of  many  specialized 
communications  control  systems  for  the  armed  forces. 

For  instance,  dial-controlled  intercommunication  network  for  the 
U.  S.  Navy  that  permits  the  automatic  selection  of  any  one  of  45 
radio  channels  from  as  many  as  60  remote  points  aboard  ship. 
Communications  can  be  restricted  to  conference  circuits  or 
trunked  to  the  ship’s  public  address  system. 

Switching  of  this  type  is  a  logical  extension  of  AE's  70  years  of 
experience  in  the  design  of  intricate  circuit-routing  systems  for 
automatic  telephone  exchanges. 

If  you  have  a  tough  project  in  communications  or  control,  AE  can 
assist  in  the  design,  and  supply  you  with  basic  components  or 
complete  control  packages. 

For  more  information  on  our  special  capabilities,  write  or  phone 
(Fillmore  5-7111)  the  .Manager,  Government  Service  Division, 
Automatic  Electric  Sales  Corporation,  Northlake,  Illinois. 

AUTOMATIC  ELECTRIC 


CAN 

DO 


MAKING 

IDEAS 

WORK 

AUTOMATICALLY 


Subsidiary  of 


GENERAL 


GENERAL  TELEPHONE  &  ELECTRONICS 
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by  Lt.  Col.  C.  V.  Glines,  USAF 


STUMPY  JOHN  SILVER 

world's  most  famous  war  pigeon 


ONK  OF  THE  most  famous  World 
W  ar  I  Army  veterans  died  over 
24  years  ajio.  Hut  his  body  has  been 
preserved  and  thousands  of  visitors 
come  to  see  his  hattle-scarred  re- 
niains  each  ^ear. 

Hi  s  name:  “Stum|)y  ’  John  (  nmi  I 
Silver  and  he  can  he  seen  at  the  Air 
Force  Museum  located  at  W^ri"ht- 
Patterson  Air  F'orce  Base  near  Day- 
ton,  Ohio. 

Stumpv  is  a  Signal  Corps  homing 
pigeon  who.  before  the  days  of 
walkie-talkie  radios  and  teletype 
machines,  made  himself  as  well-known 
as  General  John  J.  Pershing  or  Cap¬ 
tain  Eddie  Rickenhacker. 

Born  in  a  dugout  just  behind  the 
lines  in  France  in  January.  101  b. 
Stumpy  got  his  basic  training  flving 
routine  messages  between  the  front 
and  the  headcjuarters  in  the  rear.  As 
soon  as  he  was  fullv  grown,  he  was 
assigned  the  job  of  carrying  mes¬ 
sages  between  patrols  deep  in  enemy 
territory  and  Ids  divisional  head¬ 
quarters. 

It  was  during  the  Meuse-Argonne 
offensive  that  Stumpy  earned  his  re¬ 
putation  as  a  “barrage  dodger.’’  He 
was  able  to  pick  his  wav  around  and 
through  the  heaviest  shellings,  seem¬ 
ingly  guided  by  a  sixth  sense.  Dav 
after  day  he  made  his  daring  flights 
and  alua\s  managed  to  come  through 
ev(*n  th(Uigh  man\  of  his  pigeon 
buddi(*s  \\(M'e  kille*d  or  woundt‘d. 

J'hen.  on  October  21.  1918,  in  the 
midst  of  heaw  fighting  at  Grand  Pre. 
Stumj)\  to(»k  oft  with  a  vital  m(‘s- 
sage  for  his  division  headquarters 
at  Rampont.  2.v  mil(*s  awav.  J  he 
bombardment  was  the  most  intimse 
of  the  war.  yet  Stumjiv  was  able  to 
])ick  his  wav  hetween  tlie  shell  bursts 
as  grac(‘fully  as  a  dancer. 

SuddenK'.  men  i?i  (he  trimclies 
saw  a  shell  explode*  near  him.  Its 
concussion  llnt*w  him  straight  up  in 
the  air  for  a  hundred  feet  amid  a 


shower  of  feathers.  But  instead  of 
falling  to  the  ground,  Stumpv  flap- 
|)ed  his  wings  wildly  and  managed 
to  stay  aloft  somehow.  He  kept  on. 

Twenty-five  minutes  later,  Stumpv 
flopped  into  his  roost  at  Rampont. 
A  machine  gun  hullet  had  pierced  his 
chest,  bits  of  shrapnel  had  ripped  his 
body  and  his  right  leg  was  missing. 
The  message  tube,  however,  was  still 
dangling  from  the  ligaments  of  his 
shattered  leg. 

The  men  of  Stumpy’s  division 
nursed  him  back  to  health.  The 
stump  of  his  right  leg  healed  and  he 
could  still  fly.  His  spirit  and  gal¬ 
lantry  endeared  him  to  the  men  and 
they  gave  him  the  official  name 
“Stumpy”  John  Silver,  after  the  na?ne 
of  the  one-legged  pirate  in  “treasure 
Island.”  I 

Wdien  the  Armistice  came  and  the 
troops  were  mustered  out.  Stumpy 
staved  on  in  France  until  1921  when 
he  was  retired  from  active  service. 
He  was  assigned  to  the  11th  Signal 
Company,  I  .  S.  Signal  (]orf)s.  Scho¬ 
field  Barracks.  Hawaii  and  staved 
there  until  he  died  on  December  6. 
1935  at  the  grand  old  age  of  17  v  ears 
and  11  months  -one  of  the  world’s 
oldest  pigeons. 

The  11th  Signal  Company  will 
mwer  forget  Stumpv  John  Silver.  On 
each  Organization  Dav  of  the  Com- 
paJiy.  the  name  of  “Silver.  Stumpv 
John'*  is  called  out  at  roll  call.  J  he 
senior  non-commissioned  officer  j)res-  \ 
ent  answers:  f 

“Died  of  wounds  received  in  battle 
in  the  serv  ice  of  his  country.  ’ 

lOdav.  Stumpv  John  stands  proud 
and  erect  in  his  glass-enclosed  ped¬ 
estal.  Over  350.000  people  a  year 
(‘ome  to  see  him  and  marvel  at  his 
recoid.  W  ho  can  denv  that  his  gal¬ 
lant  rv  and  courage  deserve  a  per¬ 
manent  place  in  the  pages  of  Ameri¬ 
can  militarv  hi^torv . 


SPRAGUE 

MODEL  500 

INTERFERENCE  LOCATOR 


This  versatile  instrument  is  a 
highly  sensitive  interference  lo¬ 
cator— vv/tfi  the  widest  frequency  , 

range  of  any  standard  available  ^ 

unit!  Model  500  tunes  across  the  ,  | 
entire  standard  and  FM  broad¬ 
cast,  shortwave,  and  UHF-TV  ! 

spectrums  from  550  kc.  to  220 
me.  in  6  bands.  ‘1 

It’s  a  compact,  portable,  rug¬ 
ged,  versatile  instrument— engi¬ 
neered  and  designed  for  most 
efficient  operation  in  practical 
field  use.  It  features  a  transistor-  f 
ized  power  supply,  meter  indi¬ 
cations  proportional  to  carrier  7 

strength  as  well  as  sensitivity  of 
5  microvolts  minimum  for  5% 
meter  deflection  over  entire  tun¬ 
ing  range. 

For  full  details,  send  for  bro¬ 
chure  IL-106. 


SPRAGUE  ELECTRIC  COMPANY 

287  Marshall  Street,  North  Adams,  Mas:. 
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Kleinschmidt  Torn  Tape  Relay  Unit 


Breaks  message  center  bottlenecks 

...simultaneously  receives,  relays  and  numbers  tapes-  automatically 


This  Kleinschmidt  Torn  Tape  Relay 
Unit  ends  military  communications 
traffic  jams.  It  prints  and  perforates  each 
incoming  message  and  automatically 
numbers  all  messages  to  be  relayed  to  one 
or  one  hundred  receivers  in  the  network. 


Fast.  Accurate.  Efficient.  Kleinschmidt’s 
complete  line  of  fine  equipment,  switch¬ 
ing  centers  and  systems  are  in  U.  S. 
Military  u.se  throughout  the  world.  Con¬ 
tact  us  to  arrange  for  a  discussion  with 
our  equipment  and  systems  engineers. 


'S  C  Mi 


KLEINSCHMID  T 


DIVISION  OF  SMITH-CORONA  MARCHANT  INC. 

Lake-Cook  Road,  Deerfield,  Illinois  Telephone  Windsor  S-1000 
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Col.  John  Morrison, 
(left)  and  Col.  Joseoh 
Plihal,  (right)  look  on 
as  The  Earl  Mount- 
batten  of  Burma,  (2nd 
from  left)  receives  an 
honorary  AFCEA  mem¬ 
bership  certificate  from 
Mai.  Cen.  Harold  W. 
Grant.  The  certificate 
was  presented  in  Lon¬ 
don  last  mon+h. 


AFCEA 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 
Phone;  EXeculive  3-3033 

OFFICERS 

President 

Benjamin  H.  Oliver,  Jr. 

Ist  Vice  President 

Rear  Adm.  Frank  Virden, 
USN* 

2nd  Vice  President 

Maj.  Gen.  Harold  W.  Grant, 
USAF* 

3rd  Vice  President 

Maj.  Gen.  R.  T.  Nelson,  USA* 
4th  Vice  President 
John  W.  Inwood 
5th  Vice  President 
Ben  S.  Gilmer 
General  Counsel 

Frank  W.  Wozencrafl 
General  Manager 
W.  J.  Baird 
Secretary  ( Acting) 

F.  T,  Ostenberg 
Treasurer 

W.  Earl  Trantham 
Immediate  Past  President 
Frederick  R.  Furih* 


DIRECTORS 

1960 

Francis  L.  Ankenhrandt 
Percy  G.  Black 
Theodore  S.  Gary 
John  J.  Hanselman 
Charles  F.  Home* 

David  R.  Hull 
J.  Harry  l.,aBrum 
David  Sarnoff 

1961 

Harry  E.  Austin 
Roland  C.  Daviet* 

E.  K.  Foster 
Francis  H.  Lanahan 
Joseph  R.  Redman 
Robert  C.  Sprague 
W,  W.  Watts 
Frank  W.  Wozencrafl 

1962 

George  W.  Bailey 
Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
USAF 

Ben  S.  Gilmer 
Joseph  E,  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 

1963 

Leonard  D.  Callahan 

Brig.  Gen.  A,  F.  Cassevant,  USA 

Walter  C.  Hasselhora 

Walter  P.  Marshall 

Henry  J.  McDonald* 

A.  L.  Pachynski 
William  L.  Roberts 
Ellery  W.  Stone 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-officio  members 
of  the  Board  of  Directors, 

^Executive  Committee  Member, 


Honorary  Member 

T  Ih*  Karl  MountltalteFi  f»f  Huriiia, 
Chief  of  Britain’s  Defense  Staff,  was 
presented  with  an  inxrihed  certificate 
of  honorary  nieinl)erslnji  in  .\KCK\ 
last  niontli.  Major  (ieneral  Harold  W. 
(»rant.  1  SAK.  Director  (d  Cointnunica- 
tioii'i-Klect ronics  and  a  \ice  president 
of  AKCK.\.  presented  Lord  Monnt- 
hatt»*n  with  the  <‘ertificate  in  a  ."liort 
ceremony  at  the  Mini>try  of  Defense 
in  London.  He  was  accompanied  by 
(](dojiel  .lohn  K.  Morrison.  Deputy 
Chief  of  the  Policy  Croup  of  the  Cojn- 
mnnications-Kleetroni<‘s  Directorate  at 
LSAK  Hea(hpiarter>;  and  (jdonel 
Joseph  A.  Plihal.  president  of  tin*  Lon¬ 
don  chajJter  of  AFC.'K.\  and  Director 
of  (’ommimications-Klectronicx.  Third 
Air  Force. 

The  award  of  honorary  mend»er>hip 
was  made  to  Lord  Monnthatten  in 
recojinition  (d  his  lonji  standing:  per¬ 
sonal  interest  in  defer’se  commnnica- 
tions.  Farly  in  World  War  H.  as  Chi«*f 
of  (annhined  ()peration‘i.  Lord  Moiint- 
hatten  was  the  i»rincipal  architect  of 
communications  plans  so  vital  to  tin* 
succ(‘ss  of  Operations.  The  effecti\e- 
ness  with  which  these  operati»ms  were 
conducted  was  due  in  lar«i(*  measure  to 
Lord  Mounthatten’s  co?icept  of  a  "Head- 
(juarters  Ship.’’  a  floatin'!  command 
post  which  functioned  as  the  communi¬ 
cations  huh  for  the  command  and  di¬ 
rection  of  the  iFarticipatin*!  forces. 
Later  in  WOrld  War  IL  as  Supreme 
Allied  (aunmander.  Southeast  Asia. 
Lord  Monnthatten  contrilmte<l  still 
other  communications  ttmce|)ts  which 
aided  greatly  in  the  task  of  coordinat¬ 
in'!  tin*  operation  of  ndlitary  forces  de¬ 
ployed  (»v(*r  a  vast  area. 

Lord  Monnthatten  is  the  second 
Briton  and  the  tliird  non-American 
to  receive  honorary  memhership  in 
AFCFA. 

Ham  Activities 

Amateur  radio  entlmsiasts  are  heinji 
invited  to  join  AFCFA.  take  part  in 
the  Association’s  ham  activities  and  "he 
listed  in  the  AFCFA  amateur  directory. 
At  the  re(piest  of  Ray  Meyers,  W6ML/. 


Re«!ion  F  Vice  President,  special  mem- 
hersliip  invitations  are  heing  sent  to 
indi\idi!als  interested  in  amateur  radio. 

Presently  Ray  Meyers  is  in  the  pr(>s- 
ess  of  revising  the  amateur  directory 
which  lists  AFCFL\  members  by  their 
call  letters  and  their  geographic  loca¬ 
tions.  (Containing  the  names  of  ap¬ 
proximately  400  AFCFA  ham  operators, 
tin*  directory  first  was  issued  in  March 
lOoO.  AF(CFA  ham  op(*rators  not  previ¬ 
ously  listed  in  tiie  direct<uy  should 
-end  their  names  and  call  letters  to  Ray 
.Meyers  so  this  information  can  he  in¬ 
cluded  in  the  new'  directory. 

Hepuhlie  Aviation  Corp, 

Republic  Aviation  CorjForation  is  a 
new  group  member  of  AFCEA.  Re- 
pjiblic  Aviation  does  work  in  such 
fields  as  hydromagnetics.  hyjFersonics 
and  plasma  physics.  A  S14  million  Re- 
-eirch  and  Develo|)ment  Center,  re¬ 
cently  completed,  will  expand  studies 
in  space  exploration  and  up|)er  atmos- 
phere  flight. 

Ib'oresentatives  for  Republic  Avia¬ 
tion  are  M.  Minneman,  Scientific  Re¬ 
search;  H.  Belderok.  B.  W’anty  and  W. 
.'■'hanney.  Production  Engineering;  Hans 
Wolff  and  G.  Abaid.  Applied  Research 
&  Development;  P.  Brice,  W.  Derganc, 
.1.  Torian  and  S.  Treman.  Missile  Sys¬ 
tems  Division. 

Chapter  at  Okinawa 

A  new  chapter  at  Kadena  Air  Force 
Base.  Okinawa  held  its  organizational 
meeting  May  2.  Col.  Edw'ard  C.  Coffin, 
.Ir..  r.SA,  was  elected  president  and  Lt. 
(^d.  Russell  H.  Marks.  I  SAF.  was 
i  ljo-t  n  first  vice  president.  Other  offi¬ 
cers  are  Lt.  Col.  James  W ;  Tuma, 
LSM(L  second  vice  ])resident;  Ralph 
E.  W  itsie|)e,  I’hilco  Corp..  secretary 
and  C.  W  .  Axsom.  DAC.  treasurer, 

Upon  approval  of  the  chapter’s  con¬ 
stitution  by  National  Headtpiarters, 
plans  will  be  made  for  the  first  general 
meeting  at  which  the  charter  will  be 
presented  to  the  chapter. 

The  fifty-first  chapter  to  become  af¬ 
filiated  with  AFCEA,  the  Okinawa 
chapter  has  15  members  on  its  roster. 
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Films  for  Chapter  Meetings 

Several  motion  picture  films  on  elec¬ 
tronics  can  be  obtained  by  APCEA 
chapters  for  use  at  chapter  meetings. 

Hughes  Aircraft  Company,  Culver 
City,  California  has  recently  made  mo¬ 
tion  picture  films  available  based  on 
developments  in  the  manufacturing  of 
advanced  electronic  equipment  and  nu¬ 
clear  and  space  programs.  Many  of 
these  films  have  been  shown  by  Cali¬ 
fornia  groups  and  have  been  found  to 
be  an  excellent  vehicle  for  orientation 
in  certain  phases  of  the  electronics 
field.  Among  the  fourteen  films  made 
available  are:  The  New  Giant,  a  16mm, 
color,  15  minute  film  which  examines 
the  tremendous  growth  of  the  military 
electronics  industry  and  emphasizes  the 
vital  role  played  by  highly  skilled  hu¬ 
man  beings  in  the  creation  of  airborne 
automation  (The  film  was  a  business/ 
industrial  award  winner  at  the  1958 
Columbus  Film  Festival).  Electronics 
for  the  AIGU  eather  Interceptor,  a  16mm 
color,  22  minute  film  which  presents  a 
resume  of  aerial  weapons  from  World 
War  I  through  today's  complicated 
interceptors  with  their  thousands  of 
electronic  conq)onents;  and,  three  26 
minute,  color  films  which  were  shown 
in  the  Science  in  Action  television  pro¬ 
grams  j)roduced  by  the  California 
Academy  of  Sciences.  These  three  films 
cover  miniaturization,  infrared  research 
and  the  history  and  development  of 
radar.  To  obtain  a  complete  catalog  of 
films  available  and  for  further  infor- 


record  up  to 

32  CHANNELS 


simultaneously  on  a  single  2“  tape 


24  HOURS  A  DAY 


Newest  model  of 

the  famous 

Stancil-Hoffman 

multi-channel 

communications 

recorder 


CRM-16 

is  completely 
transistorized  with 
automatic  electronic 
volume  control  on 
each  channel;  has 
local,  remote  and 
automatic  control 
facilities.  Records 
4  channels  each  Va" 
tape  width;  you  can 
order  4,  8,  12,  etc., 
channels  and  build 
up  to  32  as  needed. 


S-H  CRM  units  are 
on  duty  for  many  U.S. 
airports,  the  F.A.A., 

U.S.  Air  Force,  U.S. 
Signal  Corps,  Language 
Laboratories,  Emergency 
Service  Units  of  fire 
and  law  enforcement 
and  security  intelligence 
agencies,  etc. 


Write  for  information: 


Cable 

Address: 


OF  QUALITY 


STANHOFF  921  N.  Highland,  Hollywood  38,  Calif. 


Paul  H.  Clark,  regional  vice  president,  presents  the  Cincinnati  charter  to  R.  G.  Edwards 
chapter  president.  The  presentation  was  made  at  the  chapter's  first  meeting  in  April 
(See  Chapter  News  for  other  photo  and  full  details.) 


mation,  contact  D.  K.  Knickerbocker. 
Public  Relations.  Hughes  Aircraft  Co., 
Culver  City,  Calif. 

Trapping  of  Free  Radicals  at  Low 
Temperatures,  is  a  16mm  color  film 
which  presents  a  study  of  free  radicals. 
Free  radicals  take  part  in  almost  every 
chemical  reaction  and  are  especially 
important  in  high-ternperature  reactions 
such  as  rocket  flames  and  stellar  atmos¬ 
pheres.  The  films  are  available  for 
loan  or  sale  from  the  Office  of  Tech¬ 
nical  Information,  National  Bureau  of 
Standards,  W  ashington  25.  1).  C. 

Mel  par  j  Inc, 

Melpar.  Inc.  has  become  a  group 
member  of  AF(]FA.  Located  in  Falls 
Church.  Virginia,  the  conqiany  cur¬ 
rently  is  working  on  120  advanced  de¬ 
fense  and  space  exploration  projects. 
\\  ork  is  done  in  such  areas  as  recon¬ 
naissance  systems,  ground  data  ecpuj)- 
ment  and  communication  and  naviga¬ 
tion  systems. 

Those  named  as  repres(*ntatives  are: 
Thomas  Meloy.  Arthur  C.  W  eld.  fiharles 
B.  Paybuck.  j.  P.  Chambers.  Ralph  1. 
C<de.  C'apt.  F.  H.  Pierce  (Ret).  C'ai»t. 
.lames  A.  Morrison  (  Ret  ).  F.  L.  Becker. 
.S.  M.  Benford  and  R.  (L  Davis. 

Ryan  Aeronaut irni  Co, 

Ryan  Veronautical  Company  of  .San 
Diego.  Cal.  is  a  new  group  nuunber. 
The  company  has  named  the  following 
as  AF(.’FA  repre.sentatives :  F.  (L  I 'hi. 
Vice  President,  technical  Administra¬ 
tion;  P.  C.  Dickerson.  Director.  Custo¬ 
mer  Relations;  C.  A.  Cordner.  .Sp(*cial 
Pnijeci  Engineer;  .1.  VV .  .Slmrt.  Unit 
Chief  Systems  Development;  .1.  B. 
(iiantvalley.  Design  speciali'-t:  O.  S. 
Olds.  Director.  Engineer  and  Customer 
Belations;  ().  I*,  (iottwald.  (Jiief  Engi¬ 
neer;  I..  R.  Fveringham.  Director;  II. 
M.  Watts.  Associate  Vlanager  and  tech¬ 
nical  Director,  and  .1.  Kravatz.  Director 
Covernrnent  Belat ions. 


Personnel  &  Positions 
Available 

As  a  service  to  AFCEA  members,  SIG 
NAL  will  make  space  available  in  thii 
column  for  those  members  who  are  inter 
ested  in  employment  in  the  communica 
tions,  electronics  and  photography  indus 
tries.  Any  member  is  entitled  to  three 
insertions  in  the  magazine  on  a  space 
available  basis,  free  of  charge.  Please 
limit  your  notice  to  5  lines.  In  replying 

employers  are  asked  to  address:  Box  . . 

SIGNAL,  1624  Eye  St.,  N.W.,  Washing 
ton  6,  D.  C.  Letters  will  be  forwardec 
to  the  AFCEA  member. 

Electrical  Engineer  with  9  years’  ex 
perience  in  all  phases  of  telephone 
utility  operation-engineering,  account 
ing,  traffic  and  management.  B.S.  ii 
electrical  engineering  and  business  ad 
ministration.  Salarv  and  location  open 
Box  155. 

Field  Service  Engineer  with  six  years 
experience  seeks  position  in  Japan 
Speaks  the  language  and  is  familiar 
with  travel  in  Japan.  Knows  aircraft 
ground  communications  and  naviga¬ 
tional  systems.  Box  156. 

Customer  Engineering  position  sought 
by  individual  with  eight  years’  experr 
ence  as  a  Teletype  repairman.  At 
tended  radio  repair  school  for  two  year 
and  was  a  CREI  home  student  for  th. 
past  three  years.  Located  in  Tokyo 
Box  157. 

Communications  Engineer  with  twelv 
years’  knowledge  of  Japanese  govern 
mental  and  industrial  communication 
desires  position  in  Japan.  Fluent  Japr 
nese,  MS  Business  Administration.  Cai 
able  sales  ami  engineering-administr; 
tive  management.  Box  ]'8. 

J'eI.ECOM  mi  nk; A  TIONS  Km.ineer  1 
years'  experience  in  microwaves.  trop« 
scatter.  \HF  radi<c  electric  utilili< 
communications  systems.  .Seeks  po¬ 
tion  similar  fields  or  sales  with  rnani 
facturer.  con-iilt ifig  engine(‘r  or  priva) 
system.  Box  ir)9. 
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SATELLITE  RELAY  SYSTEM  A  roliahio,  worldwide  network  for  television,  facsimile,  telephony  and  telegraphy  communications 
will  he  realized  in  the  near  future  through  PROJKCT  COURIKR  of  the  Advanced  Re.search  Projects  Agency  and  U.S.  Army 
Research  &  Development  Laboratories.  As  .subcontractor  to  I.T.&T.,  Adler  is  responsible  for  engineering  and  manufacture  of 
the  ground  .stations  of  this  earth-satellite  relay.  Each  of  these  air-ground  transportable  .stations  can  duplex  transmit,  receive 
and  store  15  million  hits  of  information  in  the  4-minuto-contact  with  the  satellite.  The  COURIERS  pre-launching  checkout 
system,  al.so,  was  produced  by  Adler. 


TRANSPORTABLE  TROPOSPHERIC  SCATTER  SYSTEM 

A  new  concept  in  continent-spanning  tropo¬ 
spheric  .scatter  communications  soon  will  be 
available  to  the  U.  S.  Air  Force.  For  the  first 
time,  the  full  multichannel  capability  and  re¬ 
liability  of  a  large,  fixed  installation  will  be 
provided  in  a  compact,  air-ground  trans¬ 
portable  package.  The  all-environment, 
lOKW,  AN/MRC-85  is  being  designed,  sys¬ 
tem  integrated  and  manufactured  by  Adler 
under  subcontract  to  Page  Communications. 


LEADS  THE  WAY 


SPECTRUM-STRETCHING  COMMUNICATIONS  SYSTEM 

Through  Adler  pioneering  in  heterodyne  re¬ 
peating,  a  wide  range  of  UHF  channels  have 
been  opened  to  the  U.  S.  Army  for  NIKE  . 
Missile  field  communications.  The  Adler 
“F-Head”  unit  permits  the  basic  AN/TRC-24  - 
VHF  system  to  he  u.sed  for  UHF  relaying  in  | 
areas  where  VHF  spectrum  congestion  is  a 
problem.  Designed  for  j)lug-in  use,  the 
“F-Head”  heterodynes  the  VHF  output  of  • 
the  AN/TRC-24  to  the  usable  UHF  range.  I 
Adler  heterodyne  techniques  are  finding  an  1 
ever-growing  place  in  military,  industrial  and  I 
commercial  communications.  I 


Write  for  all  the  facts 
on  how  Adler  experi¬ 
ence  can  help  solve 
your  communications 
problems. 


DLER 


ADLER  ELECTRONICS,  INC. 
'-‘If  New  Rochelle,  N.  Y. 


L 

/'  \ 
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NEW  MEMBERS 


Arizona 

R.  K.  Ftman 
J.  Paul  jours 

Atlanta 

Huhrrf  F.  Frr 
T<nii  R,  KrJlf*y 
Richard  G.  Henley 
Doii'ilas  A.  Rryan 
Friir-t  R.  Holditrh 
Raymond  \\ .  Hick" 

Marvin  T.  Larjiin 
John  W  .  Kin".  Jr. 

Harold  C.  Rarfield 
Janie-i  I).  W  alker 
Charles  Morgan.  Jr. 

W  illiam  H.  Voiinj: 

Jack  W’.  Varhroii^ili 
.Arthur  F.  Potter 
John  C.  Knupi) 

Paul  R.  Caldwell 

Erhy  M.  Mink 

Ralph  A.  Rarker 

Lt.  (]ol.  Coleman  K.  Alford 

Ronald  R.  .Spencer 

Jame^  A.  Lejijiett 

R.  M.  Deshon 

An^nsta-Ft.  (Gordon 

Richard  F.  Murray 
Ft.  C4d.  Simon  A.  .Strieklen 
1st  Sjit.  Ro"er  F.  Reid 
Mai.  I  homas  F.  Chandler 
Ricliard  AF.  Walsh 
Fnderwood  .Spivey 
2nd  Ft.  James  I).  AFcGowan 
2nd  Ft,  (  FfM»r"e  H,  (.alhoun 
S"t,  Joseph  P.  .Sosna 
SK!  Maynard  K.  Piper 
AT-S<it.  Thomas  G.  Phillip- 
Sh  ( !  Paul  C.  Rennett 
M-.S"t.  John  Canniii" 

S"t.  f.-.^  David  W.  Buckner 
SI’-.")  W  illiam  Sipe 
SFCT.-7  James  F.  Amle  rson 
M-S«:t.  Jack  F.  Stallard 
M-.S<:t.  I^arl  O.  AFcCormick 
1st  S"t,  Thomas  A.  l  immons 
SP-."!  (.’harles  F.  ClenuMits.  Jr. 
SP-r>  Cecil  E.  WVdch.  Jr. 

Baltimore 

Giles  F  .Strickrofli 

J.  J.  Slattery 
H.  W'.  Rovce 
R.  H.  Bair 
G.  IF  Kunstadt 
C.  A,  Carlsten 
A.  \.  .Shapiro 
J.  \\  .Sidlivan 
Melvin  W\  Fmhury 
Haiian  I..  Jac'ksen 

Boston 

W.  K.  Alherl 


Listed  below  are  new  members  of  the  AFCEA  who 
hare  joined  the  Association  during  the  month  of  April. 
Members  are  listed  under  the  chapter  with  ichich  they 
are  affiliated. 


Roy  W  .  Ballard 
Jacob  .S.  Kamhorian.  Jr. 
Ivan  M.  hAii"en 
Eric  .Stiuie 
W  illiam  Nowlin 
Paul  R.  Keller 

Chicago 

Edward  E.  Ivers 
(.'apt.  Al  K.  Carlisle 
Richard  A.  W  allett 

E.  A.  h'rei  Bur"er 
Donald  D.  Kikta 
.Michael  F.  Tupica 
(A\'0  Arthur  (F  Frenck 
Paul  .M.  Hochher" 

Russell  J.  Swanfelt 

F.  D.  Reese 

W  illiam  1).  Carder 
F.  A.  K rider 
H.  .Neal 

(diaries  Fluhacker 
('».  Hu"hett 
Alton  Anderson 
W.  H.  Miller 
Finar  A.  Jacobsen 
Francis  A.  Miller 

Cincinnati 

Carl  W’.  .Schleicher 
J.  ().  Rhodes 
Alain  F.  .St.  Cyr 
Jame-  1).  Homey 
Fl(»yd  C.  (filrner 
(iliarles  F.  Brown,  Jr. 
Robert  A.  Ormi-fon 
Capt.  Ralph  T.  (Juii  k 
(!aj)t.  Ro(b*rick  M.  .^tewart 
Herbert  H.  (bietschiu- 
Richard  F,  Pitts 
Howard  1).  Hankins 
Donald  B.  Nason 
John  1),  .Stuart 
John  P.  Aleehan 
.1 .  W  ilbur  W  ard 
lr\in  F.  Tenijiler 
(diarlc"  (F  .Stoll 
(diarle-  R.  Keller 
Capt,  \\  <K)dr(»w  P.  (aioke 
Glenn  WF  Browne 

Dayton-W  right 

Robert  F.  Cartwright 
(F  F.  (iresbiier 
Bryant  R.  Poytbres- 

Decatur 

W  illiam  C.  Tea^no 
Col.  James  W  ,  Amler-on 
Bobby  F.  Bruns 
Joseph  F.  Fawrie 
Terry  W  .  Danha 
Don  C,  Blankensliip 
W  illiam  K.  William^ 


(ieorge  E.  \'an  Fear 
J.  Rodney  Russell 
Robert  F.  Maurice 
(den  E.  McClain 
Janies  P.  Hertel 
Harold  F.  Fairweatlu*r 
Harry  I..  Butler 
\rthur  E.  Bradshaw 

Detroit 

A.  P.  Diamond 
W'.  B.  Snell 

(iapt.  John  hF  Miller.  Jr. 

(1.  Doujilas  Hou>ton.  Jr. 

().  C.  Wells 
James  T  Fawliss 

for/  yionmonth 

J'homas  D.  Me  Ausland 
Ridiert  M.  Cunba 
(riiy  T.  Calafato.  Jr. 

Wiiliam  F.  W  erle 
.Sebastian  .Aniskovic/ 

Calf  Coast 

S-.Scit.  (diaries  F.  Buckley 

W  ilbur  I..  Rolibins 

M-.S"t.  Janies  1).  (dieek 

.'^-.Sjit.  John  F.  Adams 

A.  K.  Koiial 

Clare  uK'e  A.  RebenstorfT 

Roland  F.  Bater 

T-.S"t.  Janies  IF  .Spencer 

(.'apt.  Roy  D.  W  illiams 

T-S"t.  Richard  D.  Read 

T-.Sjrt.  .loseph  F,  Pet»*rs 

Floyd  W.  Jackson 

Deputy  Comdr.  IF  H.  Bledsoe 

M-.S"t.  W  illiam  .1.  Devine 

Floyd  A.  Rediinson 

llaridd  IF  Stratz 

1st  Ft.  Ray  O.  Bradley 

Baivaii 

(ilydti  C.  Hurlbiirt 
Robert  IF  Pear'ion 
Herbert  Olivieri 
Feroy  K.  WF  Bartle 
Stanley  F.  Harter 

Kansas  City 

W  .  IF  Massarand 

Korea 

.S"t.  Raymond  NF  Allstedt 

London 

R.  F.  Ballard 

Grp.  (]apt.  (diaries  K.  Street 

Ijonisutna 

(F  F.  Harp 

\ 

\ 


Frank  N.  Bernard 

Col.  Henry  Feidenheimer,  Jr. 

Montgomery 

Eugene  Sims 
Marcell  us  I).  Harris 
Ft.  Col.  Charles  A.  Bell 
Michael  F.  Barno 

JSetc  York 

IFdiert  .M.  Kirsch 
John  C.  Timmerman 
George  J.  Brini< 

.Stephen  Finig 
John  Carter 
Robert  Bruce 
Michel  .Stallone 
John  Manniello 
Feonard  Slierrv 

A.  H.  Vitale 

.Sol  .Schneiderman 
Paul  FF  Ritter 
C.  E.  .Scboolev 
F.  R.  F.cklev  ' 

F.  H.  Crabb 
R.  E.  Cradle 
J«)hn  D.  Hoffman 
George  A.  (build 
Cyril  P.  Durnovo 
Albert  1).  W Ood 
M.  Minneman 
.S.  Treman 
J.  Torian 
WF  Dergang 
P.  Brice 
(F  Abaid 
Hans  WolfT 

B.  W^anty 
W.  Shanney 
IF  Belderok 

Comdr.  W  arren  JF  March 
Ft.  (.'ol.  Dougla>  .Savage 
Paul  Monroe 
Josejih  Fintzenich 
John  Caputo 
Arthur  V.  B  ennef t«on.  J r. 
Jose|ili  F.  Merkel 
Albert  B.  Bernstein 
Jeremiah  J,  Feniliam.  Jr. 

Morth  Carolina 

1).  J.  Foyd 
E.  B.  (Fimmons 
Earl  Fawrence 

Mortlwastern  I 'niversity 

Feo  R.  Cass 
Michael  P.  O'Mallev 
Wayne  B.  Findgren 
Edward  (F  Fevitt 
.Samuel  F.  Frydman 

Morth  Texas 

WF  E.  MeXeely 
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\orl  h  west  I' I  it  rid  a 

K.  Wilkin^ 

(Prnn^i* 

\\  arlin  S.  M<km1\ 

RoIIand  li .  ( !njni*‘ll\ 
riiomas  S.  (  lonllinlll  ll«‘ 
lolin  M.  l^nif" 

R.  W.  Ciitliill 
R.  W.  Klii-c 

Paris 

Paul  KaliricarU 
R.  Cal.r^^a 
A  .  \ 

Pltilailidphia 

( !ai  I  \\  .  ( ai'h'i 
(!arl  l{.  lN*f/oM 
LutluT  (  !.  \\  UF  'trt 
Kiijirne  A.  Hiirn»  it 
I .t.  ( ad.  j(»>c|di  ( ».  Mrl\  in 
Ko>ijt  M. 
jo-cidi  ().  Mullrn 
Howard  L.  liarauMi 
.1.  kaf/ni 
R.  W  .  Dr  Molt 
I.  Kowlri 
A.  .^litr|r\ 

\.  l.alK 
I.  IJrett 
r,  ( !ow  ^ill 
(».  Hohni: 

I,  AIImuu 
I.  .1.  (dl.a 
T.  (loloniia 

Pittshurfih 

Richard  H.  (ar|t' 

S.  Aldei'-on 
.lohii  P.  !•  ry.  .1  r. 

Kurrnr  \  .  I  l«‘rrmanii.  .1 1 . 
Rirliard  A.  I  her 
Michael  (].  Zernrr 
raiil  I..  Idack 
Rfdtcrl  \\  io-iniuM 
R<d»crt  Marlin 
P«n  llindinan 


RiH'ky  Mountain 

jidiu^  P.  >a  k 
IhuKU’  H.  Xei^ldtoriiall 
\- 1  ( ^  kenny  M,  .'^chinidt 
.|o>f  |ih  (f.  I’crry 
Paul  Ik  Lon\ 

R.  M.  I  lincocii 

( F.  II,  d'cclrr 
(»c(ir::c  II.  FoiicrU 
.lack  I  li^iidxdhain 
M-S^t.  Kdmnnd  .1.  Moi  in 
\\  illiaui  r.  I.oclIIcr 
I  )nanc  J.  kiii«*vcl 

Rotne-Vtivn 

I icn.  (diaries  R.  Root 
Trank  .1.  Ricisik 
Ihdicit  V.  Decker 

San  Diefio 

lame-  l^lciidiancr 

San  Francisi'it 

I.oren  R.  Con\er>c 
.lohn  kane 
Trank  U.  Tletclu’r 
(].  S.  Wagner 
Herbert  C.  .le-^scn 
Robert  T.  lIes-5 
( ruKhni  R.  Mead 

San  Jnan 

I  t.  (ad.  \\\  T.  Siiiilherman 
Marlin  R.  king. 

.|o-e  H.  Lopez 
.lames  T.  .lump 
AlIxTt  .1.  Snraez 
kelly  A.  Marahella 
Miguel  A.  Munoz 
William  T.  Rmhdph 

Santa  Rarhara 

I  laiold  \  ,  .'^(•ollin.  .1  r. 
Ilaiidd  R.  Trank 
\\  illiam  \.  Morgan.  .1 1', 
''|c\ »*  ( !a rr 


Srott-St,  Lonis 

,1 .  ( !.  Rrim  ie^ 

(.ytil  L.  I.cwa’y 
Maj.  W  ilhX  L.  Simp>on 
( !ait|.  Leote'i  .1.  Rondly 
( !a pt.  Harry  I ).  I  larreLon 
Maj.  Albeit  T.  \raiit 
M-Sgt,  (]yrill  W.  Marlin 
(  dipt.  \I\ab  \,  (]ob'.  .1  r. 

I  I ,  ( !(d.  ( ibarb*'  ( !.  XeeK 
( 'apt.  Lntlier  1 ( )wen 
I  -t  Lt.  \  i<  tor  .1 .  Miles.  .1  r. 
(  A\  ( )-2  Donald  L,  Render 
Ma  j.  L\  nil  W  .  Rnddiek 

S  vat  tie 

Harold  C.  Todd 
\\  ike*  T.  (d:i''e 

Sitnthern  California 

W  alter  Krnel 
1 1.  I*'.  Starnes 
\\  .  .N  ielndson 
( !.  A,  Rn^se 
R,  1).  Me(.'albim 
.lobn  ( Van  Gro^^ 

Trank  R.  Dearmoiid 
Ibdtert  M.  ^  oder 

Sitntherti  Connvvtivnt 

W  illiam  .1.  Moore 
C.  H.  Miller 

Syravnse 

Tied  A.  Rnndle 
.lobn  Healy 
Donald  CL  Schell 
Lloyd  (d.  Ifa>ting'i 
C.  A.  Steinbagen 
Robert  (L  Henry 
.lobn  P.  Rill 
Lloyd  T.  Crii'an 
I  low  a  r<  I  L.  Kail 
Michael  j,  Pinto 
.losepb  .1.  Gnidr«*y 
Norman  ( ).  Strom 
Donald  T.  Roekbeim 


Trederiek  L.  Hoffman 
M\ in  R.  Still 

M  (tshintititn 

Del  Smith 
Robert  T.  Rell 
.lo-epb  r.  Da\is 
\rris  .1.  GFcranis 
(b‘orge  T.  Pray 
Robert  1.  Hancock 
(!arl  ( )e>t  reicb«‘r 
(  dipt.  ( Lirrelt  \  .  ( i i  a\ «•- 
(dar**nee  Lanbaeb 
R n««^ell  k.  (Reminder 
Rear  .\dm.  Ibdterl  L.  .'•'warl 
Richard  (i.  Wi'ber 
Harry  Mek.  Roper 
I  ew  i-  M.  ( ileinent 

I  ( .’dr.  W  il Main  ( ( ]a\ oi 
(.dimpbell  Steward 
Harr\  R,  .Somer\  ille 
lbd)ert  .1.  l  oley 
i'dmnnd  R.  Redington 

Mem  hers  at  larfie 

Donald  R.  HibI 
Niitbony  \.  .'^i  biieider 
Richard  S.  Zaelimaii 
1.  P.  Rendon 
\Hred  N.  Timelier 
( !.  Gill  ian 
L.  R.  Rree<e 

T.  W  .  (Lay 
W  .  1 1.  ( irabam 
( k  G.  Harmon 
W  illiam  D.  Roneber 
Id  L.  Royci* 

.lames  T.  Smith 
.lames  W  .  Sharp 
R.  Lemoyne  Dabb«- 
W  illard  S.  W  ikon 
.■^amnel  11.  Y  oniigblood 

I I  an  y  W  .  (ommI  w  in 
I'rxin  .1.  ( Interim'' 

P.  T.  Sbn  k 

Id  T.  Rolger 
Hale  Ma*'on.  j r. 

R.  R.  Hough 


talk  it  over  with  an  AFCEA  member 


APPLICATION  FOR  INDIVIDUAL  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION 

1624  Eye  Street.  N  W  Washington  6,  D.  C. 


NAME: 

Address 


'Last  Name) 


(First  Name) 


(Middle  Name  or  Initial) 


Firm  or  Military  Installation: 

Title:  Type  ot  Work: 

U.  S.  Citizen  □  or  Citizen  of 

T/pe  of  Membership  Desired: 

Full— $5.00  □  Student— $2.50  □  Life— $50.00  □  Allied— $5.00  G 

*  Subscription-Non-Member — $7.00  G  Foreign  Mailing — $8.00  G 

Enclosed  find  $  for  annual  dues  for  AFCEA  membership  (or  subscription) 

which  includes  the  monthly  magazine  SIGNAL  and  Chapter  Affiliation. 

DATE:  SIGNATURE: 


he  knows 
the  benefits 
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An  achimvment  in 
clmfens^^mimctronics 


NEW  THERMOPLASTIC  RECORDING  DISPLAY  ACHIEVES 


Detection  to  Projection 
in  Less  than  a  Second 


Large-screen  display  of  radar  signals  can  be  recorded  and  pro¬ 
jected  in  less  than  a  second.  This  advanced  technique  in  in¬ 
formation  display  is  an  example  of  one  application  of  the  new 
thermoplastic  recording  system  developed  hy  (Jeneral  Electric. 

The  grainless,  thermoplastic  him  t^iiminates  processing  delays 
and  permits,  with  higher  resolution,  much  greater  enlargement 
than  is  practical  with  high-speed  photographic  film.  Target 
delineation  is  also  significantly  improved  hy  optical  filtering  used 
to  increase  the  signal-to-noise  ratio. 

Now  undergoing  final  development  in  (leneral  Electric’s  h]lec- 
tronics  Laboratory,  the  “thermoplastic  display”  is  expected  to 
find  maximum  application  in  the  high-speed  radar  systems  of  the 
future.  176-03 
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AFCEA  Sustaining  and  Group  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association. 
By  their  membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security.  Each  firm  nominates  several 
of  its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  e/ec- 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Sustaining  Members 

American  Telephone  &  Telegraph  Co,, 
Lon^  l>ine«t  Department 
Cook  Electric  Co. 

Ceneral  Electric  Co.,  Defense  Electron* 
ics  Div, 

International -Telephone  & 

Telegraph  Corp. 
i\ew  York  Telephone  Co. 

Group  Members 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Associated  Electrical  Industries  Ltd. 
Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

\iitomatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Reiser  Aviation  Corp. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division.  Bendix  Avia* 
tion  Corp, 

Bendix  Systems  Division,  Bendix  Avia* 
tion  Corp. 

Bliley  Electric  Co. 

British  Thomson*IIoustnn  Co.,  Ltd. 
Bruno-New  York  Industrie*  Corp, 

Budd  I.ewyt  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  Ceneral  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Corp. 

Decca  Navigator  Co.  Ltd. 

Designers  For  Industry,  Inc. 

Diamond  State  Telephone  Co. 


Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 

General  Communication  Co. 

General  Telephone  &  Electronics  Corp. 
Gilfillan  Bros.,  Inc. 

(.ray  Manufacturing  Co. 

Ilallamore  Electronics  Co. 

Ilallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Ilazeltine  Corp. 

Ileinemann  Electric  Co. 

Hoffman  Electronics  Corp.,  Military 
Products  Div. 

Hughes  Aircraft  Co. 

Illinois  Beil  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machine* 
International  Resistance  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  <C*  Supply  Co. 
Kleinschmidt  laboratories,  Inc. 

I^eich  Sales  Corp. 

Lenkurt  Electric  Co. 

Ling*Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

Ixjckheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 
Martin  Co.,  The 
M  nteriel  Telephonique  Co, 

McCoy  Electronics  Co. 

Melpar,  Inc, 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  Slates  Telephone  A  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
Mycalex  Corporation  of  America 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  A  Merritt  Co. 

Pacific  Telephone  A  Telegraph  Co, 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers.  Inc. 
Phelps  Dodge  Copper  Products  Corp.  . 
Philco  Corp. 

Photographic  Society  of  America 


Plessey  C^.,  Ltd. 

Prodelin  Inc. 

Radiation,  Inc. 

Radio  Cktrporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 

Radio  Corporation  of  America, 

Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Ramo* Wooldridge,  Division  of 
Thompson  Ramo  Wooldridge  liic. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Republic  Aviation  Corp. 

Rixon  Electronics,  Inc. 

Kocke  Interiialional  Corp. 

Byaii  A<‘r(»iiauti<‘al  (^i. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co.,  The 

Military  Products  Division  | 

Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  A  Television 
Engineers 

Southern  Bell  Telephone  A  Telegraph 
(]o. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 

Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  C^o. 

Standard  Telephones  A  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 

Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 

Technical  Materiel  Corp.,  TTie 
Telectro  Industries  Cx>rp. 

Tele-Dynamics  Div.,  American  Bosch 
Arma  Corp. 

Telephonies  ('orp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co.  s 

United  Transformer  Co.  | 

Varian  Associates 

Webcor,  Inc..  Government  Division 
West  (}oast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

>XVslrex  Corp.,  a  Division  of  Litton 
Industries,  Inc. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co.  I 

WoUensak  Optical  Co. 

Zenith  Radio  Corp.  I 
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AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 

REGIONAL  VICE  PRESIDENTS 

Region  A:  G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas.  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey. 
Region  Bli  George  C.  Ruehl,  Jr.,  Electronic  Specialties  Co.,  2118  St.  Paul  Street,  Baltimore,  Md.  Delaware,  District  of  Columbia, 
Maryland,  Eastern  Pennsylvania  and  Virginia.  ....  , 

Region  B2:  Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 

Western  Pennsylvania.  .  ^ 

Region  C:  W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee. 

Region  D:  Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 

Texas,  Oklahoma,  Arkansas.  ...  •  Ai* 

Region  E:  Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Region  F:  Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 


tana  and  Washington. 

ARIZONA:  Pres.— Lt.  Col.  Lloyd  Snapp, 
USAR  (Ret.),  General  Analysis  Corp.,  P.O. 
Box  766,  Ft.  Huachuca,  Ariz.  Sec. — Lt. 
Col.  J.  C.  McIntyre,  151  A.  Grierson  Ave., 
Ft.  Huachuca. 

ATLANTA:  Pres. — A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga. 
Sec. — A.  M.  Wilson,  Southern  Bell  T&T 
Co.,  51  Ivy  Street,  N.E. 

AUGUST A-FORT  GORDON:  Pres.— Lt.  Col. 
Fred  J.  Frank,  Hq.  &  HQDET,  USA  STC, 
Fort  Gordon,  Ga.  Sec. — Orian  Niehuss, 
So.  Bell  Tel.  Co.,  937  Greene  St.,  Augusta, 
Ga. 

BALTIMORE:  Pres.  —  Cdr.  Bob  Kirsten, 
USCG,  U.  S.  Coast  Guard  Yard,  Curtis 
Bay,  Baltimore  26,  Md.  Sec. — Thomas  E. 
Thompson,  Jr.,  The  Martin  Company. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 
PMST,  Northeastern  University,  Boston, 
Mass.  Sec.  —  William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,  447  Concord 
Ave.,  Cambridge. 

CAPE  CANAVERAL:  Pres.— Col.  Hubert  N. 
Sturdivant,  USAF  (Ret.),  297  Ellwood  Ave., 
Michigan  Beach,  Eau  Gallie,  Fla.  Sec. — 
Howard  F.  Blackwood,  P.  O.  Box  1046,  Eau 
Gallie,  Fla. 

CENTRAL  FLORIDA:  Sec. — Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — William  L  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec.  —  Sanford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 

Cl  NCI  NN  ATI :  Pres. — Ralph  G.  Edwards, 
American  Tel.  &  Tel.  Co.,  1014  Vine  St., 
Cincinnati  2,  Ohio.  Sec. — Henry  Lemeur, 
1329  Arlington  St. 

DAYTON -WRIGHT:  Pres.  —  William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec. — Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Dayton. 

DECATUR:  Pres. — Capt.  Frank  Matz,  505 
Nelson  Blvd.,  Decatur,  III.  Sec. — David 
Honn,  659  W.  William  St.,  Decatur.  III. 

FORT  MONMOUTH:  Pres.— Dr.  Hans  K. 
Ziegler,  213  Perrine  Ave.,  Elberon,  N.  J. 
Sec. — Maj.  Melvin  F.  Werksman,  USAR,  7 
Bauer  Ave.,  Elberon,  N.  J. 

FRANKFURT:  Pres. —  Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 

GULF  COAST:  Pres. — Lt.  Col.  George  S. 
Walborn,  174  St.  Andrews  FWY,  Biloxi, 
Miss.  Sec. — Leland  E.  Kelly,  104  45th  St., 
Gulfport,  M  iss. 

GREATER  DETROIT:  Pres.— Maj.  Carl  L. 
Lisbeth,  C&E  StafF,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  1109  Washington 
Blvd.  Bldg.,  Detroit. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  Ha¬ 
waii.  Sec. — Francis  Medeiros,  Hawaiian 
Telephone  Co.,  1130  Alakea  Street,  Hono¬ 
lulu,  Hawaii. 

KANSAS  CITY:  Pres.— W.  J.  London.  324 
E.  Nth  Street,  Kansas  City,  Mo.  Sec. — 
Charles  E.  Sevier,  SW  Bell  Tel  Co.,  324 
E.  Nth  St.,  Kansas  City. 

KOREAN:  Sec.  — William  L.  Wardell.  OEC. 
RD-CD,  APO  301,  S.  F. 


CHAPTERS:  PRESIDENTS  AND  SECRETARIES 

LEXINGTON:  Pres.— Maj.  K.  J.  Holmes, 
Lexington  Signal  Depot,  Lexington,  Ky. 
Sec. — E.  W.  Galins. 

LONDON:  Pres.— Col.  Joseph  A.  Plihal, 
Hqs.  Third  Air  Force  (30CE),  APO  125, 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125. 

LOUISIANA:  Pres. — Wesley  P.  Massey,  New 
Orleans  Pub.  Svce.,  317  Baronne  St.,  New 
Orleans,  La.  Sec. — J.  T.  Clements.  520 
Baronne  St.,  New  Orleans,  La. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Lujther  L.  Hall, 
3549  Cloverdale  Rd.,  Montgomery,  Ala. 

NEW  YORK:  Pres. — Henry  R.  Bang,  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 
York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 

NORTH  CAROLINA:  Pres:— J.  F.  Havens. 
Carolina  Tel.  and  Tel.  Co.,  Tarboro,  N.  C. 
Sec. — John  C.  Coley,  Carolina  Tel.  and  Tel. 
Co.,  517  Hay  Street,  Fayetteville,  N.  C. 

NORTH  TEXAS:  Pres.— R.  T.  Shiels,  Ana¬ 
conda  Wire  &  Cable  Co.,  1201  Fidelity 
Union  Life  Bldg.,  Dallas  I.  Sec. —  Robert 
J.  Novak,  AT&T  Co.,  212  No.  St.  Paul  St., 
Dallas. 

NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Albert  V.  Short;  Div.  B:  Pres. — 
Harry  Giberson. 

NORTHWEST  FLORIDA:  Pres.— Maj.  Ray 
Kinslow,  USAF,  Air  Proving  Ground  Cen¬ 
ter,  3201st  ABW,  Eglin  Air  Force  Base, 
Fla.  Sec. — Capt.  Roy  L.  Stover,  4751st 
ABRON,  Box  491,  Eglin  AF  Aux.  Fid.  -^^9. 

OKINAW A:  Pres. — Col.  Edward  C.  Coffin 
Jr.,  U.S.  Army  Signal  Gp.  RYIS,  APO  331, 
San  Francisco,  Cal.  Sec. — Ralph  E.  Wlt- 
slepe,  Hqs.  U.S.  Army  Signal  Group,  R.I., 
APO  331,  San  Francisco. 

ORANGE:  Pres. — Maj.  Morris  Muse,  USAF, 
Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando. 

PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton, 
Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
Hq.  US  EUCOM,  Comm-Elect.,  APO  128, 
New  York. 

PHILADELPHIA:  Pres.— Robert  G.  Swift, 
Bell  Tel.  Co.  of  Pa.,  121  N.  Broad  St., 
Philadelphia,  Pa.  Sec. — T.  D.  Callahan, 
Jr.,  Bell  Tel.  Co.  of  Pa.,  1835  Arch  St., 
Philadelphia,  Pa. 

PHILIPPINE:  Pres.  — CWO-2  Robert  L. 
Cloud,  1961st  AACS  Gp.,  Box  496,  APO 
74,  San  Francisco. 

PITTSBURGH:  Pres.— Edward  M.  Kliment, 
Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 

ROCKY  MOUNTAIN:  Pres.— Col.  Howard 
S.  Gee,  3010  Maizeland  Rd.,  Colorado 
Springs,  Colo.  Sec. — Maj.  C.  W.  McKel- 
vie,  Hq.  ADC,  Ent  AFB. 

ROME-UTICA:  Pres. — Murray  Socolof,  811 
Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 


SACRAMENTO:  Sec.— Capt.  Robert  Me- 
Morrow,  951  La  Sierra  Drive. 

SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  Chemalloy  Electronics  Corp.,  Gilles¬ 
pie  Airport,  Santee,  Calif. 

SAN  FRANCISCO:  Pres.— H.  L.  Schnoor, 
Pacific  Tel.  &  Tel.  Co.,  140  New  Mont¬ 
gomery  St.  San  Francisco  5,  Cal.  Sec — 
Elmo  Simmons,  Pacific  Tel  &  Tel.  Co.,  140 
New  Montgomery  St.,  San  Francisco.  5. 

SAN  JUAN:  Pres. — Clyde  Dickey,  Porto  Rico 
Telephone  Co.,  P.  O.  Box  4275,  San  Juan, 
P.  R.  Sec. — Albert  R.  Crumley,  Jr.,  Crum¬ 
ley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — Walter  W. 
Montgomery,  Raytheon  Co.,  P.O.  Box  636. 

SCOTT-ST.  LOUIS:  Pres.— Col.  David  W. 
Baugher,  MOANG,  No.  I  Grant  Road,  St. 
Louis  23,  Mo.  Sec. — Allan  L.  Elsenmayer, 
P.O.  Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres.— E.  D.  Blgger- 
staff,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS:  Pres.  —  Col.  Hugh  F. 
Moreland,  U.S.A.F.  Security  Service,  San 
Antonio,  Tex.  Sec. — John  D.  Rainbolt, 
Southwestern  Bell  Tel.  Co.,  301  Broadway. 

SOUTHERN  CALIFORNIA:  Pres.  — John 
W.  Inwood,  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — D.  G.  Soergel, 
Development  Planning,  1700  E.  Imperial 
Highway,  El  Segundo,  Cal. 

SOUTHERN  CONNECTICUT:  Pres.— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PL,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 

SYRACUSE:  Pres.— Colin  W.  Getz,  New 
York  Telephone  Co.,  108  West  Fayette  St., 
Syracuse,  N.  Y.  Sec. — John  G.  Labedz, 
Lyndon  Road,  Fayetteville,  N.  Y. 
TINKER-OKLAHOMA  CITY:  Pres.  — Lt. 
Col.  George  L.  Timme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells. 
USAF  J-6.  APO  925,  S.  F.  Sec.— G.  F. 
Gray,  RCA  International  Service  Corp., 
Far  East  Office,  APO  323,  San  Francisco. 

WASHINGTON:  Pres. — A.  W.  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.  Schroeder, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W. 
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Another  Philco  achievement 
in  global  communications 

As  part  of  a  major  study  of  space  communications  tech- 
nicpies,  Philco  is  prime  contractor  for  an  Air  Force  project 
to  relay  high  frequency  radio  c'ommunications  around  the 
curvature  of  the  earth,  through  space.  Known  as  the 
I\assive  Satellite  Relay  Link,  it  will  reflect  voice  and  tele¬ 
type  signals  from  a  100  ft.  aluminum-skinned  plastic  balloon. 
Under  NASA’s  Project  Echo,  the  balloon  is  to  be  launched 
into  a  1,000  mile  earth  orbit  for  use  as  a  passive  commu¬ 
nications  reflector. 

The  parametric  amplifiers,  rec  eiving  antennas,  and  track¬ 
ing  and  rec’eiving  systems  are  Philco  designed,  built  and 
installed.  The  entire  program  is  managed  by  Philco,  under 
the  supervision  of  the  Communications  Directorate,  Rome 
Air  Develo{)ment  Center. 

This  is  one  more  step  in  man’s  utilization  of  outer 
space  .  .  .  anci  another  important  Philco  achievement  in 
global  communications.  For  capacity,  facilities  and  expe- 
rienc*e  in  advanced  electronic*  systems,  look  to  the  leader  .  .  . 
look  to  Philc'o. 

Government  &  Industrial  Group,  Philadelphia  44,  Pennsylvania 
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Chapter  News 


Atlanta 

j\  rmird  altrndance  of  307  riKMiiliers 
and  finests  were  present  at  the  .Marcdi 
22  meetinj:  to  jireet  and  hear  our  na¬ 
tional  president,  Benjamin  H.  Oliver, 
Jr.  Tlie  dinner  ineetinti  was  held  at 
the  Fort  McPherson  Officers*  Cluh  with 
A.  F*.  Arnold,  presi<lent  of  the  chapter, 
presidinji. 

Mr.  Oliver  chose  as  his  subject. 
“The  Place  of  AFCF.A  in  Communica¬ 
tions.*’  He  paid  a  glowintj  tribute  to 
Kelly  Mosley.  Bejiional  Vice  President, 
for  tbe  fine  job  be  is  doing  for  AFCEA 
in  tin’s  region.  He  then  t(dd  the  inter¬ 
esting  story  of  AFCKA — how  it  was 
•»tarted  by  (General  Hal  Ingles,  wbo  at 
the  end  of  \\ Orld  War  H  realized  the 
value  of  the  liaison  built  up  between 
tlie  Army  ami  civilian  communications 
personnel.  To  preserve  this  be  estab¬ 
lished  the  Army  Signal  Association. 
Soon,  because  other  branches  of  the 
military  service  participated,  the  name 
was  changed  to  Armed  Forces  Com¬ 
munications  Association.  It  was  later 
changed  to  its  present  name  when  elec¬ 
tronics  became  an  important  factor  in 
signal  work. 

AF'CF'A  now  has  about  fifty  chapters. 
Mr.  Oliver  stated,  eight  of  which  are 
in  foreign  lands.  He  told  about  the 
efficient  organization  at  national  head- 
<piarters  and  of  the  approaching  ccm- 
vention.  and  ch»sed  his  address  by  em¬ 
phasizing  the  importance  of  the  local 
chapters.  “The  national  organization 
derives  its  strength  from  the  local  chap¬ 
ters  and  can  be  only  as  strong  as  the 
chapter?-.*’  he  said. 

At  the  conclusion  of  his  talk.  Mr. 
Oliver  received  a  standing  ovation 
from  the  large  group  pre'^ent. 


Augusta-Fort  Cordon 

MemlnT-  (d  the  chapter  welcomed 
the  new  commanding  general  of  the 
Army  Signal  Training  Onter  at  Fort 
(Gordon  to  their  Mar(‘h  meeting  and 
announced  plans  for  a  third  annual 
high  school  science  scludarship. 

Lt.  C(d.  F're<l  J,  Frank,  chief  of  the 
Signal  Integrated  Training  Facility  at 
tlie  Signal  Oenter  and  pre?-ident  <d  the 
idiapter,  welcomed  Brig.  (ien.  Benjamin 
H.  Pochyla  on  behalf  of  the  member.". 

rile  "cholarship.  part  of  the  natiiuial 
AFfT'.A  jirogram  to  sponsor  seiemce 
education  is  expected  to  exceed  $.300.  It 
will  be  awarded  to  a  high  s(‘ho<d  senior 
from  the  \ugU"ta  area  and  will  be 
applied  to  the  college  of  his  choice  as 
part  of  fir"t-year  tuition. 

W  inners  will  be  announced.  -  bdlow- 
ing  a  screening  by  members  of  the 
AF'CF7\  awards  committee  in  conjunc¬ 
tion  with  princi[»als  of  various  high 
schools. 


Ft.  Col.  Fred  J.  Frank.  Sig(7  presi¬ 
dent  of  the  chapter,  has  initiated  a 
mend)ershi|)  drive.  The  individual  bring¬ 
ing  in  tbe  most  meniliers  each  month  is 
being  awarded  a  bronze  membership 
button. 


Chicago 

A  talk  on  “Defense  Against  Balli.<-ti<’ 
Missiles*’  and  presentation  of  Tech¬ 
nical  Association  awards  were  the  fea¬ 
tured  highlights  of  the  chapter’s  March 
31  meeting  at  Western  Electric  Co. 

j.  VV.  Schaefer,  military  development 
engineer  of  Bell  Telephone  Laliora- 
tories.  was  the  guest  speaker.  He  pre¬ 
sented  the  philosophy,  history  and  de¬ 
velopment  of  the  U.S.  missile  air  de¬ 
fense  program,  which  is  now  unclassi¬ 
fied.  Host  for  the  evening  was  FTed  B. 
Smith,  works  manager  of  W  estern  F'lec- 
tric*s  Hawthorne  plant. 

FOur  members  of  the  U.S.  Army  Re¬ 
serve  in  Illinois  received  honor  awards 
for  their  outstanding  performance  and 
accomplishment  in  the  field  of  com¬ 
munications  and  signal  activities.  Wil¬ 
liam  L.  Mcfiuire.  chapter  president 
pre.'iented  certificates  to:  MSgt.  David 
1..  Betteridge.  301st  .Signal  (Jo.  ( Base 
Maintenance!;  MSgt.  David  J(dinson. 
Jr..  (Jo.  C.  .3()()th  Signal  Bn:  SFYJ  Har- 
<dd  J.  Kelli.  7.3th  Signal  Bn;  and  S/Sgt. 
.|(•seph  T.  Mendoza.  H(|  and  H(i  (Jo.. 
.30()th  .Signal  Bn.  .SFTJ  Henry  T.  Bur- 
zych,  Co.  A.  133rd  .Signal  Bn.  Illinoi" 
.National  (Juard  also  was  selected  to  re¬ 
ceive  the  award. 

Prior  to  the  dinner-meeting,  mem¬ 
bers  and  guc.-ts  we*re  taken  on  a  tour 
of  Hawthorne’s  rod  and  wire  mill  and 
cable  plant. 


Cincinnati 

Focal  representatives  of  the  .\rnu‘d 
F'orces  and  leading  communications, 
photograidiic  and  electronic  firms  at¬ 
tended  the  chapter’s  first  meeting  which 
was  held  .April  20.  at  the  (Jincinnati 
Club. 

Paul  H.  (Jlark.  AFXJFJ.A  Regional  Vice 
President,  presented  the  chapter  charter 
to  R.  (J.  FJdwards.  chapter  president. 
Other  officers  are  J.  D.  .Stuart,  first  vice 
president;  (Jajit.  Ralph  'W  Qui<k.  sec¬ 
ond  vice  president;  Henry  Femeur. 
secretary  and  A.  F.  .St.  (Jyr.  treasurer. 

riiosf  attending  the  meeting  were 
IF  (J.  FJdwards.  F'.  (J.  (Jilmer.  Jim  Hor- 
ney.  C.  R.  Keller.  J.  P.  .Metdian.  R.  .M. 
Ormiston.  O.  FJ.  Pienkowski.  Dick  Pitts. 
.1.  O.  Rhodes.  (J.  W.  .Schleicher.  (Jhuck 
.Stohl.  and  Jack  Ward  of  American 
lelephone  &  Telegrajdi  (]o.;  (ieorge 
(Jeick,  Bill  Harter.  Henry  Femeur  and 
Frank  Wissell  of  Avco;  John  Bruning 
«>f  Baldwin  Piano;  M.  M.  Wehner  of 
Bendix  (Jorporation;  FJarl  Hilburn  of 
Burton  Rogers;  (i.  J.  Bm  hanan.  IF  I). 


Hankins,  FJd  Kinney.  F'.  (F  .Sanning  and 
W.  J.  Studt  of  (Jincinnati  &  .Suburban 
Bell  Telepbone  Company:  Bob  Dron- 
berger  of  FJastman  Kodak:  Fritz  Mezber 
(►f  (General  FJlectric:  FJ.  .A.  Bolger  and 
R.  O.  (Jodmere  of  Haloid  Xerox;  Jack 
.Stuart  of  International  Business  Ma- 
cbines  Corporation;  Roland  Davis  of 
Ohio  Appliances;  .Alain  .St.  Cyr  and 
1.  F.  Templer  of  Western  LJnion;  Paul 
(Jlark  of  Radio  (Jorporation  <»f  America 
and  (Japt.  Woodrow  (Jooke  and  (Japt. 
Roderick  Stewart. 

Decatur 

The  chapter  held  its  .April  meeting 
at  the  Decatur  .Signal  Depot  Officers* 
.Mess  (ui  April  26.  .Mr.  Roy  Johnson 
(»f  Pfiles  (Jamera  .Shop  was  guest  speak¬ 
er.  Fie  discussed  and  exhibited  tbe 
latest  in  pbotographic  ecpiipment. 

Fort  Monmouth 

Tbe  election  of  officers  took  place  at 
the  meeting  on  .April  21.  The  follow¬ 
ing  will  administer  the  activities  of 
tbe  chapter  for  the  coniing  year;  Presj. 
dent.  Dr.  Hans  K.  Ziegler;  Ist  Vice* 
President.  (Jedonel  Vlurray  Fittle;  2nel 
Vice  President.  .VIr.  (Jharles  Marsh. 
3rd  V  ice  President.  .Mr.  Harry  C.  Ross; 
1th  Vice  President.  .Mr.  Paul  We*lch; 
Secretary,  Mr.  .M.  VVerksman;  Treas¬ 
urer,  JMr.  T.  .Schlitz. 

Members  of  tbe  Board  will  be  Maj. 
(Jen.  W  illiani  D.  Hamlin.  Brig.  (Je*n. 
(Jharles  .VI.  Ba(*r.  (Jedonel  Haredd  Mel). 
Brown.  (Jedonel  H.  FJ.  Price,  (Je>lonel 
R.  F'.  VV  ilseen,  (Jedemel  .M.  R.  Kunitz. 
(Jedemel  J.  F.  W  ilseui.  .1  r..  Brig.  (Je*n, 
.1.  R.  Heinrich,  JMr.  Jedin  Wyman.  Mr. 
Reebert  Beeden,  .VIr.  J.  IF  VVe>rtb,  VIr. 
Ray  (Jilbarte.  VIr.  (Jharles  Arthur.  VIr. 
Neerman  Freeman.  VIr.  Willie  Deixie*. 
.VIr.  Jedin  W’eseledi.  VIr.  FVb*ix  (Jelli. 
Vlajeir  (Jharles  R.  Rambei.  VIr.  A.  J. 
Daltem  anel  JMr.  J.  P.  Hejlfman. 

Culf  Coast 

riie  ninth  anniversary  ed  the  e*hapte*r 
was  e'elebrated  at  the  .April  elinne*r 
me*eting,  Amemg  the  etrganizatiems  rep- 
re*senteel  were  Keesler  FJlectreuiie*" 
.Schoed.  the  Bileexi  Amateur  Raeliei  (JIub. 
the*  .Naval  Rese*rve  Fnit  ed  Pase*age»ula. 
Mi  anel  the  Feuiisiana  (Jhapte‘r. 

VIr.  .A  mi  I  .Arseneau.  a  fe)rme*r  pre*si- 
ele*nt  ed  the  ehapte*r.  after  giving  a 
cone*ise*  histeery  ed  the*  chapte*r.  intie»- 
eiuee*d  the*  prine’ipal  spe*aker.  Dr.  .|<»- 
se*ph  (J.  VIorris.  V  ice  PresielenI  ed 
J'ulane*  Ftiive*rsity.  Dr.  VIeerris  pre*- 
se*nte*el  a  meest  inte*re‘st ing  talk  em  “Vlan 
In  S|)aee*.”  eliiring  whie*h  he*  simwe’d  a 
film  eleseribing  tbe*  effeets  ed  gravilv 
on  man  vvhe*n  he*  make*"  a  trip  intei  e»ute*r 
"pae'e*. 

(  (.onlinurd  on  7.3  I  , 
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Atlanta  —  Shown  at  the  chapters  March 
meeting  are,  seated  from  L  to  R:  Lt.  Coi. 
T.  A.  Pugh"  Louise  Foster-  Ruth  Lawson- 
Bobby  McMahan;  Dot  Ffunter;  Benjamin  H. 
Oliver  Jr,,  National  President  of  AFCEA- 
Evelyn  Ray:  Kay  Harris;  Mary  King-  and 
Henry  McKinley.  Standing  from  L  t©  R  are: 
E.  Crutchfield:  A.  Cartey:  Lt.  Col.  L.  J.  Ross- 
W.  MoHands;  W.  Burnett;  J.  Seiqle;  Peggy 
White;  A.  Arnold;  A.  Wilson-  Jane  Radford- 
W.  Kelly  Mosley:  J.  Ramsey  G,  Muilinilcs 
and  G.  Sweeney. 


4'iii<*iniiati — Officers  of  AFCEA's  50th  cnac- 
ter  are  from  L  to  R:  Alain  St.  Cyr  treasurer- 
Henry  Lemeur,  secretary;  Jack  Stuart,  1st 
vice-pres.  and  Ralph  Edwards,  chapter  presi¬ 
dent.  2nd  vice-pres.,  Capt.  Ralph  Quick 
USMC  was  not  present  for  the  picture. 


Ft.  .Mniinioiitli — Dr.  Hans  K.  Ziegler, 
(right)  Chief  Scientist,  U.  S,  Army  Signal 
R  &  D  Laboratory,  is  the  new  chapter  presi¬ 
dent.  With  Dr.  Ziegler  are  Maj.  Gen.  Wm. 
Hamiin  Post  Commander  (center)  and  Nor¬ 
man  Freeman  of  Stromberg  Carlson  Div. 
General  Dynamics  Corp.,  the  outacing  chap¬ 
ter  president. 


(kiilf  (ioa^t — Shown  at  the  chapters  9tn 
Anniversary  meeting  from  L  to  R:  Maj.  A.  L. 
Briggs  publicity;  Dr.  Joseph  Morris  Gues* 
Speaker,  Vice  Pres,  of  Tulane  University-  L*. 
Col.  George  Walborn,  president;  AncH  Ar- 
seneau.  Program  Committee*  Mrs.  Malone: 
SMSqt.  Malone  vice-pres.*  Mrs.  Kelly  end 
Pete  Kelly  secretary. 


.\<*u  Aork — Henry  Bang,  chapter  presioer* 
welcomes  Western  Electric  Co.  dlgnltanes 
at  pre-meeting  briefing  by  Guest  Speake-', 
Rod  Goetchlus.  From  L  to  R  are;  H.^Eanc* 
C.  R.  Smith  Vice  Pres.,  Radio  Div.  •  'W.  E. 
Burke  Vice  Pres.,  Defense  Projects  Div.*  v. 
A.  Bowman,  Project  Manager  Distant  Cc'^- 
muniratlons  and  Warning*  E.  W.  Baker  Pref¬ 
ect  Manager  ADES  and  Rod  Gcetchius 
Manager  Project  Mercury.  The  display 
background  Is  cd  The  Beil  Laboratories  Pre  - 
ect  Mercury  World-Wide  Systems  oisca',. 


SIGNAL,  JUNE.  I960 


I  ans — At  r  jht  is  a  scene  from  the  chap 
ter's  spring  dinner  held  the  Cer.  e  Na 
t  ion  a  I  des  Armees.  Over  a  hundred  mem 
be'’5  a^d  quests  a^^ended  the  event. 


|{(ifti«‘>l'tira  -Pictured  a*  a  recent  meeting 
o*  the  chapter  are  from  L  to  R:  Benjamin  H. 
O  iver.  Jr.,  National  President  of  AFCEA; 
Murray  Socoiof,  cresident  of  the  chapter; 
Briq.  Gen.  Haskell  E.  Neal,  Commander, 
Ground  Electronics  Engineering-installation 
Aqency  Lt.  Col.  Michael  Bobela,  HQ. 
Ground  Electronics  Engineering-Installation 
Aqency  Beverly  Galluo,  Motorola  Inc.;  and 
A  an  Kunre  Rome  Air  Dev.  Center. 


Sroll-Sl,  — Sealed  from  L  to  R  are 

new  chapter  officers:  K.  Norris,  treasurer; 
Col.  C.  Evans.  USA  (Ret.),  vice-pres.;  Col. 
David  Baugher,  president;  Lt.  Col.  M.  Kovar, 
USAF,  vice  pres.;  and  A.  Eisenmayer,  secre¬ 
tary.  Standing  from  L  to  R  are  new  direc¬ 
tors:  B.  Robards;  H.  Cooper;  A.  Lenny:  E. 
Hagen;  L.  Dechant;  RAdm.  R.  Mellinq,  USN 
(Ret.);  L.  Miller-  and  Col.  G.  Zahn,  USAF. 
New  directors,  Maj.  Gen.  Doubleday,  LISAF 
and  H.  Vermillion  a'-e  rot  pictured. 


Soiilheni  Culiforiiiu — Shown  at  right  are 
chapter  members  and  guests  attending  the 
March  dinner  meeting.  Guest  speaker  at 
the  event  was  Col.  Harry  L.  Evans,  Assistant 
Deputy  Commander  for  Military  Space  Sys¬ 
tems  at  the  Air  Force  Ba'Iistic  Missile  Di- 
vis'or. 


'I'okvo — Snown  prese  f'rq  the  Toyk  -  AFCEA 
industrial  award  to  Yoshinobu  Kagawa  of 
the  Sony  Corporation  is  Co'one!  B.  H.  Wells. 
The  award  was  accepted  a*  a  chapter  meet¬ 
ing  by  Mr.  Kagawa  for  Dr.  Leona  Esaki  who 
was  on  a  business  tdp  to  the  U.  S. 


SIGNAL.  JUNE.  I960 


nf 

i  f  —  ^ 

I 


London 

Tilt*  nieftinj:  on  Maicli  ,'^1  wa-^  at¬ 
tended  l»y  102  inenibers  and  ^ue>ts. 
After  loyalty  toasts  were  made  to  the 
Oneen  and  the  President,  a  very  inter¬ 
esting  presentation  was  made  on  tin* 
ballistic  Missile  Early  Warning:  Pro- 
•iram.  d'he  talk  was  presented  hy  l.t. 
Colonel  E.  Halliwell  and  Major  (1.  \. 
Kinjr.  London  Liaison  Officers  for  the 
ILMEWS  Project. 

New  York 

Mr.  IL  M.  Coetchius,  Defence  Project 
M  anafier.  Western  Electric  Company, 
was  »j[iiest  sp»>ak»*r  at  the  meeting  on 
\pril  27. 

lie  discussed  the  National  \ero- 
nantics  and  ."space  Administration  and 
the  Mercury  project,  highlighting  West¬ 
ern  Electric's  efforts  in  constructing  an 
18-station  tracking  and  communication 
network.  He  showed  slides  of  some  of 
the  installations  in  thi*i  network. 

Paris 

d'he  spring  dinner  of  the  chapter 
was  held  at  the  Cercle  National  dc< 
Xrmccs  in  Paris  uiih  over  a  hundred 
in  attendance.  Major  (General  F.  W. 
Moorman,  (ffiief  .‘■'ignal  Officer  of 
."^IIAPK  and  a  lif<*  niemher  of  AFCEA 
was  electe<l  a  vice  president  of  the 
chapter. 

d'he  presentation  of  the  evening  was 
a  very  informative  and  interesting  talk 
on  the  new  (rround  .Surveillance  Padar 
which  has  been  developed  for  the 
French  Army  hy  Lahoratoire  Central  de 
relecomrnunications  with  the  (*(M>pera- 
tion  of  the  Mutual  Weapons  Develop- 
merit  Team  and  the  Army  Signal  Corps, 
riie  presentation  was  under  the  aii- 
.spic(‘s  of  (General  E.  Comhaux.  Chief 
of  all  relecmnmunications  P&I),  Pro¬ 
duction  and  Procurement  for  the 
Frem'h  Army  and  im  luded  a  new  c<doi 
film  which  was  very  well  received. 

In  the  absence  <»f  Admiral  Bruton. 
Brig.  Gen.  K.  F.  Zitzman,  L..^.  Army 
(Bet),  1st  vice  president  of  the  chap¬ 
ter  paid  a  hri<*f  tribute  to  the  11. 
Army  Signal  Corps  on  the  occasion  (d 
its  100th  Anniversary. 

Philadelphia 

Mr.  .1.  (kirlton  Ward,  (ffiairman  (d 
tin*  Board  of  \  itro  Corporatirm  of 
\meri«  a  spoke  at  the  April  meeting  <d 
the  chapter.  In  his  talk,  entitled  “The 
Impact  <d  Nucleonics  and  ."^pacc  on 
Engineering  Technology,”  he  outlined 
some  of  the  possible  situations  facing 
the  free  world  and  the  challenge  they 
will  present  to  science  and  industry. 

Program  Chairman  B.  M.  Fielding 
introduc(*d  Mr.  Ward,  and  chapter 
president  Nlr.  B.  (L  Swift  int i (Klm’ed 
the  newly  eh'cted  (dlicers.  A  cocktail 
party  and  dinner  pr  eceded  Mr.  Ward  s 
talk. 

Rocky  Mountain 

d’he  chapter  held  a  luncheon  meeting- 


in  (  olorado  Springs  on  Marc  h  20. 
Honored  guests  were  W  alter  H.  Pagi'u- 
kopf.  Vice  president  of  Begion  E,  and 
Bril',  Gen.  1).  P.  (iibbs.  .1-0  Headquar¬ 
ters  N'OBAI). 

riie  program  consi.sted  of  a  dennm- 
stration  of  hi-fidelity  and  stereo  by 
Mr.  Al  .lohn.son.  House  of  .^oiind. 
C<doratlo  .'''prings. 

Rome-Utica 

\  photographic  process  which  in  a 
sense  fools  the  human  eye  into  seeing 
colors  which  are  not  present  was  dem¬ 
onstrated  at  the  April  meeting.  This 
process,  known  as  the  Land  Two-Color 
Process,  was  demonstrated  and  de¬ 
scribed  liy  Mr.  Garth  .1.  Heisig.  Direc¬ 
tor  of  d  V  engineering  for  Motorola 
Inc.  and  by  Mr.  H.  Neil  Frihart,  who 
i-i  in  charge  of  advanced  d'V  develop¬ 
ment  for  the  firm. 

The  presentation  involved  two  black 
and  white  transfiarencies  made  from 
negatives  of  two  identical  scenes.  In 
one  instance  a  red  filter  was  used  on 
t  he  camera  and  in  the  other  case,  a 
green  filter  was  used.  No  c<dor  film  is 
inv(dved. 

Fsing  two  projectors,  the  two  trans¬ 
parencies  were  super-imposed  on  a 
screen.  A  red  filter  was  placed  on  the* 
jirnjector  containing  the  transparency 
made  from  the  negative  in  which  a  red 
filte*r  was  Used  on  the  camera.  No  filter 
was  use*<l  on  the  transparency  made 
from  the  negative*  in  which  a  gre*e*n  fil- 
te*r  was  used. 

d  he  result  ed  the  supe*r-imposit ioii 
was  what  ajipeared  te»  be*  a  full  color 
re*[»rodue*tiem.  elespite  the  fact  that  no 
cohu'  film  was  invedve*d.  For  compari¬ 
son.  a  third  proje*ctor  was  use*el  to  show 
the*  reproduction  e»f  the  scene  as  take*n 
with  ceelor  film. 

Mr.  Heisig  meted  that  the  process 
has  be*en  a  much  dise'ussed  subjee't  by 
psycheelogisf s.  physicists  and  enginee*rs 
for  its  )Metential  ap|e1ication  to  photog- 
raphy.  te*chnical  displays  and  color 
te*le*\  ision.  He*  indicated  that  it  was 
teiee  early  to  ade*<piate*ly  gauge  the*  fu¬ 
ture  of  this  process  mi  the*  te*levision 
industry  but  it  ce*rfainly  <*i»uld  not  be* 
elis(*mmte*d. 

Mr.  Be*njamin  11.  Olive*!,  national 
pre*sidcnt  of  AFGf'A.  gave*  a  brie'f  talk. 

Santa  Barbara 

Idle  May  meeting  of  the  cluqiter  was 
he*ld  jointly  with  the  Military  ()r(b*r  of 
the  \\  (uid  W  ars  and  the*  Betired  Pro¬ 
fessional  and  Business  Me*n*s  Glub  at 
the  Mar  Monte  Hote*I. 

Lt.  (dir.  Bay  E.  Meye*rs.  one  of  the* 
four  re*maining  siirvivers  f>f  the  atte*mpt 
made*  in  PL'U  by  the  submarine  Nauti¬ 
lus  I  to  go  unde*r  the^  North  Polar  ice*- 
caj),  de*scribe*<i  this  atte*mpt.  dhe  talk 
was  followed  by  a  short  film  of  the* 
slice  c.sstui  trip  unde*r  the*  Pole  bv 
Nautilus  il. 

Scott-St,  Louis 

\  M  \d'S  and  A \G.S  Bi  ie*fing  high- 
liuhle'd  a  temr  which  took  place*  be*leue* 


the  Ajiril  me*e*ting  at  the  .S‘e»tt  .\FB 
Officer's  (dub.  dhe  newly  installed 
B(7\  computer  was  demon-^t rated,  as 
was  the  AACd'*'  (diannel  and  dVaffie* 
(.’out red  Agency. 

I  he  eb*ction  of  officers  tenek  plae  e  at 
the  meeting,  as  follows:  l*re*>ident. 
(ieehmel  Davie!  Wd  Baugher.  Me>AN(i. 
St.  Lends.  Misseniri;  Vice  President, 
(dehmel  (iharles  W.  Evans.  l  .SA  (Bet*. 
S-\\  Bell  Telephone  (di. ;  V  ice  ITe-^i- 
elent.  Lt.  Colonel  Mike  M.  Kovar. 
LSAF,  Hep  MATS,  Scott  AFB:  Secre¬ 
tary.  Allan  L.  Eisenmayer,  1405  AB 
Wing.  M Adds.  .Scott  AFB;  d'reasurer. 
Kenneth  H.  Neirris,  Hep  MATS.  S('e>tt 
.VhB.  Directeers  were  electeel  as  follows: 
Harry  L.  (iooper,  Ad'&T  Long  Lines. 
St.  I.eniis:  Major  General  1).  C.  Doubl- 
elay.  (dnnmaneler,  AAC.S,  Scott  AFB: 
A.  Lisle  I.enny.  Alton  &  Southern  Bail- 
reeael.  E.  .Sf.  Leniis:  (d)lonel  (ieorge  A. 
Zahn.  LSAF.  Hq  AAC.S,  .Scott  AFB. 

A  meeting  e)f  the  Bedard  of  Direct<»rs 
select»*el  Cedemel  Baugher,  Presielent. 
and  Mr.  Eisenmayer.  Secretary,  to  rep¬ 
resent  the  chapter  at  the  lOfif)  \F(]E  \ 
(dmv(*ntion  and  on  the  National  (dnin- 
cil. 

(ddonel  Zahn  introdm*t*d  the  guest 
speaker.  Major  General  p].  Blair  (mr- 
land.  LSAF  (Bet),  (dnnmunications 
Management  Dejiartment  of  the  Phili’o 
(dorp.  (General  Garland  presented  an 
address  entitled  “Aircom  Moderni/a- 
tion  Program.” 

Southern  California 

dhe  Ibdted  States  space  vehicle  posi¬ 
tion  was  discussed  at  the  .March  meet¬ 
ing  of  the  chapter.  Colonel  Harry  L. 
Evans,  Assistant  Deputy  Commander 
for  Military  Space  .Systems  at  the  Air 
Force  Ballistic  Missile  Division  out¬ 
lined  the  necessary  scope  of  our  space 
program,  and  indicated  that  one  or 
several  spac'e  weapons  was  not  >ufficient 
to  provide  positive  deterrence. 

It  will  b<*  m*ces>ary  to  (h*v»*l(q»  de¬ 
pendable  warning  systems  to  ov«*rcomc 
the  advantages  of  the  KdLM.  in  addi¬ 
tion,  reliable  satellite  (*omnmni(*ation'' 
facilities  mu?-t  be  dev<‘|oped.  Colonel 
Evans  said. 

South  Texas 

d  he  April  meeting  of  the  cha|)ter  was 
held  at  the  Brooks  AFB  Officer's  Club. 
Mr.  Bobert  M.  Adams,  Chit*f  of  the 
Bioelectronics  Laboratory  at  the  School 
of  Aviation  Medicine  wa>  the  guest 
-jieaker. 

Biomedical  instrumentation  for  >pace 
flight  was  the  topic  of  Mr.  .Adams’  ad¬ 
dress.  He  d«*scribed  the  Little  Joe 
Project  width  is  })art  of  the  Mercury 
Program  and  (*on(*erns  the  sending  up 
(d  Mr.  .Sam  and  Miss  iMrs.  i  .Sam.  He 
aLo  described  the  inst ruim*ntat ion  of 
the  Discoverer  satellite  usc*d  by  the 
Army  Balli'-tic  Mi-sile  Division. 

Tokyo 

A  Japanese  G(*neraL  an  electronic 
specialist  and  a  d’okyo  Institute*  of 

{Contitmed  on  /)uge  oB  < 
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FROM  SIGNAL  FLAGS 


TO  SATELLITES . . . 


These  symbolize  100  years  of  progress  in  military 
communications — 100  eventful  years  during  which  the 
U.S.  Army  Signal  Corps  has  met  communications  needs 
that  grew  ever  more  complex  and  spanned  ever  longer 
distances. 

Tomorrow  offers  the  prospect  of  a  new  and  even 
more  exciting  era,  through  space  communications.  We 
know  the  Signal  Corps  will  meet  the  challenge  as  it  has 
in  the  past — with  vigor,  imagination  and  confidence. 

Teletype  Corporation  is  proud  of  its  many  years  of 
association  with  the  Signal  Corps,  years  that  have  seen 
the  teletypewriter  advance  steadily  to  today’s  fast,  com¬ 
pact  machine — lightweight  and  nearly  as  portable  as  the 
early  signal  flags. 

We  salute  the  U.S.  Signal  Corps  on  this,  its  100th 
anniversary.  We  salute,  too,  the  many  significant  con¬ 
tributions  that  Signal  Corps  pioneering  has  made  to  com¬ 
munications  technology. 


TELETYPE 


(5) 


CORPOR  ATrON 


SUBSIDIARY  OF  Wi^StCftl  EtCCtHC  COtttpdny  INC. 
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orld  W  i<l('  ('onimiifiicutioiis 

^C.ontinm d  from  .'i.S  » 

An  analxsis  haj^  been  made  on  tin*  l»asi>  nf  12  xoiic 

<  hanncls  multiplexed  in  time,  d'he  satellite  tianspniidcM' 
must.  howext'F.  he  eapahle  of  handliiii:  tin*  |)eak  powt'r  (d 
the  total  numh(‘r  of  channels  fo  he  a(‘eommodat(*d  in  tlie 
system. 

Fi^mn*  I  shows  LMaphiealIv  the  ad\antai:e  of  the  IHIM* 
FM-FI)\I  Syst(  *m.  rhe  received  carrier  power  \(*rsus  tlie 
channel  si^nal-to-noise  for  the  thret*  s\ stems  is  plotted. 
In  the  ease  of  SSB-FDM.  we  can  see  the  1()  dh  S/\  is  ol>- 
tained  with  a  carrier  power  of  about  llo  (Ihw.  Tlie 
FD.M-FM  SNstem  with  a  peak  modulation  index  of  I  re- 
<pjires  dh  less  power.  The  P(]M-FM  system  (dfers  eon- 
siderahle  pow(*r  reduction.  Fhe  input  lev«*l  recpiired  here 
is  — n  o  (Ihw  or  a  .SO  dh  improvement  o\er  the  SSH 
system. 

By  usinjr  s\  nehronous  detection,  the  B(1M-FM  thrt'shold 
carrier  level  is  actually  lowt*r  than  the  S^I^  carrier  level 
recpjired  for  the  TO  dh  S/\  ratio. 

<  .S  I  Satellite  Systems 

rin*  parameters  of  the  eommunieaticm  s\stem  must  he 
coupled  to  a  sat(*llite  in  an  ap))ropriate  tuhit. 

Of  the  man\  satellite  configurations  p<»ssihle.  the  polar, 
the  im  lined  and  the  e(]uatorial  orhits  at  low  altitude*  and 
at  the*  sMiehronous  altitude  are  most  imp<»rtant. 

Satellites  in  a  low  altitude  orhit.  .AOO  to  1000  mil(*s. 
circle  the  t*arth  in  l*^j  to  I  hours;  whert*a.«*  in  the*  s\n- 
ehronous  orhit  at  22..SOO  miles,  the  orbital  period  is  21 
hours  and  the  satellite  is  ap{)arentl\  motionless  with  k*- 
sp<‘el  to  the  earth. 

I  he  plane  of  tin*  satellite*  orhit  must  pass  throu^di  tin* 
center  of  the  earth.  I  he  anjile  the  orbital  plant*  makes 
with  the  earth  s  etpjator  ma\  \ary  force  /t*ro  d(**rrees 
)  t*(piatorial  orhit  I  to  00°  polar  orhit. 

d  he  low  altitude  satellites  travellinjr  at  hi^^h  spt*eds.  rt*la- 
ti\e  to  the  t*arth*s  rotation,  are  visible  to  a  lifnitt*d  area 
of  tin*  earth.  Tin*  portion  of  the  (*arth  ser\ie(*d  inereas(*s 
with  altitude  and  the  latitude  encompassed  durinii  lliirht 
around  the  earth  is  a  function  of  the  inelinatimi. 

Po  maintain  continuous  ser\  iet*  h(*tw(*t*fi  two  points 
would  re(|uire  a  number  of  satellites  spae(*d  aloni:  tin* 
orbit.  For  instanet*.  at  1.000  miles  altituih*.  more  than  20 
satellitt*s  randoml\  spaced  in  an  e(juatorial  plain*  would 
he  recfuired  to  assurt*  a  st*rvie(*  interruption  of  less  than 
l'<  assumin<r  stations  at  latitude  of  lt*ss  than  .^0  d(*”rees. 

(n>\era«j:e  of  tin*  far  north  would  better  he  ser\(*d  h\ 
polar  orbiting  satellit(*s  or  those  in  ineliin*d  orhits  of  l.d°. 

Phe  orbital  motion  of  the  low  altitude  sat(*llite  will  im¬ 
pose  a  systt*m  ])rohl(*m  of  tracking,  traflie  switehinir.  and 
coordination  of  orhit  information.  Any  tw<»  stations  d(*- 
sirin*:  to  eommunieatt*  with  t*aeh  other  milsf  simultane- 
ousl\  aecpiirt*  and  track  tin*  satellitt*.  Phe  ground  station^ 
must  sw  itch  to  a  sat(*llit(*  (  (unin^  into  \  i(*w  from  a  sat(*llitt* 
passing:  out  of  \it*w  with  a  minimum  s(*r\iet*  intt'rruption. 

Phr(*(*  sat(*llit(*s  in  an  (*(juatorial  orhit  at  22..d(l()  mil(*s 
can  eo\(*r  about  (  of  tin*  (*arth*s  surface.  l'<»r  a  world 
widi*  communication  s\sl(*m.  this  is  alliactixe. 

(Prhit  Active  Satellite 

\t  tin*  s\nchronous  orbit  altitinh*.  tin*  satt*llitt*  ant(*nna 
h(*amwidth  for  ln*mispln*rical  c<>\(*ra^(*  is  I<1  dt*i;r(*(*s.  s(*e 
Figure  2.  Allow  inji  a  margin  for  attitinh*  control  error  ol 
•  .d°.  a  21°  ht*amwidth  \it*ldin»:  a  iiain  «*f  It)  dh  at 
2000  Me  can  he  us(*d.  With  00  foot  jiaraholic  r(*llt*ctors  on 
tin*  ground  and  a  r(*c(*ivin^  systt*m  noise  t(*mpt*rature  of 
O.")  K.  transmitt(*r  powt*r  of  0. 1 1  <  ■  10~‘  watts  j)er  Kc 


of  bandwidth  will  \  i(*ld  a  car  ri(*r-to-nois(*  ratio  of  FA  lb. 

It  should  he  })ossihle  to  arran^t*  a  tinn*  di\ision  s\st(*m 
to  handh*  as  main  as  0()0  xoice  chanin*ls.  Por  such  a  sys- 
tt*m  a  satellite  transmittt*r  of  approximatt*l\  .>  watts  out|)ut 
would  sufPna*. 

d  he  total  payload  w(*i^ht  of  this  satt*llit(*  carr\inj:  sulli- 
cient  fuel  for  station  k(*(*pini:  for  a  two  \(*ar  p(*riod  would 
h(*  under  100  lbs. 

InitialK.  a  world  widi*  s\st(*m  chanin*!  allocation  (ould 
Ih*  arranji(*d  as  shown  h(*low  : 


Atlantic  Satellite  (Tianii<*l  R<‘(|iiir<*iii<Mit8 


P'ngland 

UP 

Puerto  Rico 

21 

(iermaiu 

0() 

A  rgentina 

21 

P  ranee 

72 

Brazil 

21 

Italy 

21 

Vein*zin*la 

.T6 

Sw  itzerland 

21 

'olomhia 

21 

Belgium 

12 

Bermuda 

12 

Denmark 

12 

Dominican  Republic  0 

Netherlands 

21 

pjhiopia 

0 

Norway 

12 

'  ’  *n  of  .^outh 

Africa  0 

Sweden 

12 

Bcliiian  (]ongo 

6 

1  nited  Stat(*s 

•  ><  H  > 

M  > 

Morocco 

6 

(mha 

2T 

Nigeria 

f) 

Bahamas 

12 

P.  \  pt 

6 

1  nter-.Sector 

FT 

1  otal 

0()0 

Pacific  Sal<*llilc 

Indian  ()c(*aii 

Salcllilc 

Hawaii 

•FT 

(Central  Russia 

0(» 

New  Zealand 

.T6 

^  hina 

:U) 

Australia 

72 

^'orin*o 

12 

Japan 

72 

Sa  udi-  A  rahia 

() 

Bhilitijiines 

FT 

Purkt*\ 

0 

P'astern  Russia 

18 

Israel 

0 

New  (miin*a 

12 

(F(*eee 

() 

.Alaska 

12 

1  ndia 

;U) 

Pakistan 

() 

A  f'jhanistan 

() 

1  ran 

() 

.T  18 

222 

1  iit(*r-Se('tor 

.TO 

1  nlc*r-Sector 

i;; 

Potal 

.T8  1 

Potal 

210 

Pin*  channel  alloc 

ations  art* 

based  on  linkin: 

[1  small,  as 

well  as  larjze  countries  which  are  separated  by  natural  or 
political  harriers. 

Traffic  must  he  re<iulated  carefuIlN  to  a\oid  o\ t*rloadinj: 
the  satellite.  "Po  accomplish  such  traffic  control.  initiall\. 
a  semi-automatic  switehinjx  s\stem  will  he  part  of  (*ach 
ground  station.  Howe\er.  in  the  future,  it  is  t*xpt‘ctt*d  a 
central  (*om|)uter  in  each  s(*ctor  would  automaticalK  allo¬ 
cate  channels.  International  agre(*menl  on  usage*  would 
h(*  imt)erati\ (*.  But  this  jirohlem  is  ct*rtaiMl\  no  mort* 
critical  than  tin*  prt*s(*nt  high  fr(*(pn*nc\  allocations  and 
int(*rft*renee  prohl(*ms. 

We  ha\e  hri(*fl\  toucln*d  on  the  in*(*d  for  and  tin*  fac¬ 
tors  afTe(*ting  the  dt*sign  of  a  communicalion  s\st(*m  using 
sat(*llit(*  rep(*aters.  An  acti\e  s\stt*m  to  handle  as  many 
as  1000  Noice  chanin*ls  can  In*  impl(*ment(*d  with  prt*senl 
(*l(*ctronic  and  hoo.>^t(*r  art.  I  ln*s(*  satt*llit(*s  <  an  comp(*te 
economicall\  and  tt*chnicall\  with  otln*r  re*  liahh*  s)  st(*ms 
>uch  as  suhmariin*  cahl(*s. 


'I  Ilf  W'ltlld'i  I  flf /ih  mil  s  1  I’lil.lislicci  )>%•  t!l.  A  IlHlItji  11  'Fflt  i>ll(»iu 

ami  'IVN'srrapli  Coinpatiy. 

-h'efi’n’Hi't  Until  inr  h'lnhn  l\  iii/im  f  i  s .  Itli  Milition,  p.  IT'F  I'niii- 

paiiy. 

■^ihiil..  p  7  4‘.) 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


The  rules  covering  llu*  use  of  ])ri. 
oritv  raliii»j:s  for  <l(‘fonst*  contracts 
and  orders  were  revised  recently  l>y 
the  lousiness  and  Defense  Services 
Administration.  I  .  S.  Department  of 
('ommerce.  I  lie  revision  effected  hy 
\niendment  (>  to  IU)S A  Kejiulation 
2  provide-  additiofial  insurance 
airainst  materials  delivery  dela\s 
which  mijiht  hinder  space,  defense 
and  atoinic  enerjiy  projects. 

The  change  hrin^s  I^DSA  Ke^nda- 
tion  2.  tlie  basic*  rules  of  the  |)riori- 
tics  sNstem.  into  conformitv  with  the 
iccentlv  revised  Defense  .Materials 
S\stem  Ifejrulatiofi  1.  h\  makin*: 
mandatory  the  use  of  priorit\  ratinjis 
—  which  serve  as  defense  identifica¬ 
tions — in  connection  with  the  accep¬ 
tance  and  fulfillment  of  defense  con¬ 
tracts  and  orders,  d  he  use  of  ratings 
under  HDSA  Hegulation  2  was  here¬ 
tofore  permissive,  d  he  only  exceptioii 
to  the  mandatory  rule  is  an  optional 
excfnption  for  purchase  orders  of 
•SoOO  or  less. 

Idle  new  Amendment  6  also  |)»*r- 
mits  the  use  of  estimates  in  deter¬ 
mining  the  (piantity  of  materials  re- 
<piircMl  to  replace  iincntory  stocks 
us<*d  to  fill  rated  orders,  thus  simpli- 
f\ing  the  prohlem  of  replac'cment  of 
invc'utory  for  such  |nirposes. 

W  illiam  A.  W  hite.  .^r..  Administra¬ 
tor  of  liD^^A.  said  that  issuance  of 
the  new  \mcndment  (t  is  only  an  in- 
t<*rim  action  p»*nding  complete  revi¬ 
sion  of  HD.'‘'A  Kegulalion  2  which  i- 
now'  under  wav. 

•  •  • 

Electron  tubes  and  semiconductors 

of  United  States  manufacture  have  a 
good  reputati»m  abroad  and  the  brisk 
market  that  has  been  estahlislied  fin- 
products  of  speM'ialized  types  and 
technically  advanced  design  liolds 
further  promise,  the  Business  and  D<*- 
fcnst*  St*r\ict“s  Administration.  U.  S. 
D(*partment  of  (annmerce  has  rc- 
portt'd. 

A  nine-c<nint  r\  snr\e\.  Elcitnui 
/ //fic.s  (ind  Sent icond H('t(frs :  Srhu  fcd 
European  Countries,  prepared  in 
l>DS  \  s  IJectronics  Division.  >[iows 
that  \nu*rican  product*rs  arc  supple¬ 
menting  tiu'ir  I  .  S. -based  markt*ling 
operatitms  in  some  cases  h\  eslahlish- 
itig  lairopean  onll(*ts  cither  through 
liccn.-ing  arrangements  or  h\  dirtMi 
investment. 

I  he  sui  vev  was  hastd  primarilv 
on  information  obtained  from  tin* 

I  .  S.  foreiLoi  Service.  It  covt*?--  \us. 


tria.  Belgium,  Denmark.  Irance. 
Italv,  Aorway.  Swt‘den.  !^w  itzt*rland 
and  the  I  nited  Kingdom. 

This  report  is  the  first  of  a  series 
of  three  puhli(‘ations  being  prepared 
in  the  IJectronics  Division.  It  is  bu 
sale  by  the  Superintendent  of  D(ku- 
ments.  I  .  S.  (iovernment  Brinting 
Office.  Washington  2o.  1).  0.  Tin* 
prict*  is  2o  cents. 

•  •  • 

Future  Development  of  the  San 
Francisco  Bay  Area,  1960-2020  is  an 

extensive  and  unusual  report  recentiv 
submitted  for  printing  bv  I  he  De¬ 
partment  of  (aunmerce.  Ibis  report. 
prepare*d  bv  the  list*  of  newlv  (fi‘v  el¬ 
oped  projection  techni(jin*s.  is  de¬ 
signed  to  sliow,  on  a  decade  to  <lec- 
ade  basis,  how  the  San  Francisco 
Bav  Area  can  be  expected  to  grow 
from  U)()()  to  2()2B.  It  provides  pop¬ 
ulation  projections  during  this  period 
for  the  Bav  Area  as  a  whole  and  for 
nine  countries  of  the  Bay  Area  and 
their  townshi[)s  i  including  2(t  maps 
showing  the  distribution  of  these 
populations!.  In  addition,  the  report 
includes  an  appraisal  of  the  future 
♦‘conomv  of  the  Bay  Area  with  esti¬ 
mates  of  future  emplovment  in  the 
major  ecornmiic  activities,  projec¬ 
tions  and  mapped  distributions  of 
various  land  uses  bv  decades  and  a 
studv  <d  land  rt*clamali»m  |>ossibili- 
lies. 

In  preparing  these  studies,  exten¬ 
sive  data  and  information  (ui  the 
Bav  Art‘a  and  W  <‘stern  States  wen* 
obtained  from  city  and  counlv  plan¬ 
ning  agencies,  univ  ersitit*s.  banks, 
railroads,  utilities,  foreign  tra(fi*rs. 
industrv.  w}iofi*sale  and  retail  groups. 
r(*al  (*sfal»*  and  land  d(*velop<*rs  and 
hK*al.  !^tale  and  Fe(fi*ral  Uovernnu*nl 
agernies. 

dhis  comprt*ht*nsiv e  repent  should 
be  of  consielerable  vahn*  to  civic,  gov- 
••rnniental  and  business  groujis  and 
oth(*rs  interestt*d  in  the  ecennunv  e»f 
(.alifornia  in  general  and  the  San 
Francisco  Bay  Area  in  particular.  It 
should  also  prove  of  interest  and  val¬ 
ue  as  a  pilot  studv.  to  planning 
groups,  chamhers  of  commerce,  real- 
tens.  financiers  and  eether  busincss- 
nH*n  throughout  the*  I  nit(*el  State*s. 

Due*  tee  the*  eeesls  inveelve'e!  in  nub- 

I 

lishing  this  re’jient  and  the*  20  ace'eeni- 
panvini:  maps,  it  is  preebable*  that 
e.nlv  erne  printing  ean  be*  niaele*.  Be*- 
e'ause*  ed  this  laet.  aelvane-e*  nreler' 
will  ele'te'iininc  the*  teetal  nunibe*?  e»f 


e  eepics  printe*el.  in  an  effini  tee  e*nsure* 
that  all  whee  rnav  ne*e*d  anel  ele*sirt*  this 
repent  can  eebtain  a  ceepy.  'Phe  price 
will  he  Sll.ftO  per  ceepy  feer  the  rt*- 
peert  anel  majis  beixeel  as  a  unit  fe»r 
ie*aelv  refe*rence. 

Orefi*rs  anel  remittances  mav  be 
submitted  tee  the  Su|)erinte*ndent  eef 
Deee  umt*nts.  I  .  S.  (Mevt*rnment  Brint- 
ing  Office*.  Divisieetl  eef  Buhlic  Deecu- 
me*nts.  W  ashingteni  2.").  1).  0. 

<;>  •  •  • 

The  United  Kingdom  ami  the  Unitt*el 
."States  liave  .begun  ceeeerelination  eef 
the*ir  Fime  am]  Freejue’m  v  transmi'S- 
sieens. 

('.eeeerelinatieen  was  begun  earlv  this 
ve*ar  in  eerele*r  tee  helje  preevide  a  uni- 
feerm  svstem  eel  time  ami  fr(*ejue*ncv 
t ransmissieens.  which  is  m'edeel  in  tlie* 
seelulieen  eef  many  scientific  ami  teeh- 
nie  al  preeblems  in  such  fielels  as  raeliee 
eeemmunicalieens.  gt*eeelesv.  ami  the* 
trae  king  eef  artificial  satellitt*s. 

Bartie  ipating  in  the  jereejee*!  are*  the* 
Beeval  (irt*e*nwich  ( )bserv  ateery.  tin* 
\alieenal  Bhvsical  Labeerateerv  anel  the* 
Beesl  Office*  Fngim*ering  Departme*nl 
in  the  I  niteel  Kingebem.  ami.  in  the* 

I  nite*el  .^tate*s.  the  I  .S.  Naval  Obse*rv- 
ateei  v.  the*  Naval  H(*se*are  h  Labeerateerv 
ami  the*  \atieenal  Bureau  eef  .^tamb 
arels.  d  his  pleegram  feelleews  pre*v  ieeu- 
eeeeepe*rative*  e*ffierts  eef  the*se*  age*ne‘ie*s 
tee  ae  hie*v(*  unifeermitv  anel  sinijelifica- 
tieen  in  preeccelur(*s. 

The*  transmitting  statieens  vvhie  li  are* 
im‘lue]e*el  in  the  ceeeerelinatieen  plan  are* 
OBB  anel  AISF  at  Bugbv.  FnglamI; 
NB  A.  ('anal  /eem*:  W  \\  \  .  Be*ltsville. 
Marvlaml  anel  W  W  \  11.  Hawaii. 

Teem elinatieen  be*gan  in  Jauuarv.  It 
is  e*X|»e*e  te*el  that  bv  the*  e*nel  eef  B)(e0 
the*  lime*  signals  freem  all  the*  partie’i- 
pating  statieens  will  be*  e*niitte*el  in  sv  n- 
e  hreetiism  tee  the*  theeusanelth  eef  a  see*- 
eend.  Siie  h  aee  urae  y  has  be*e*n  m*(*e]cel 
feel  seeim*  time*  in  trae*king  artifie*ial 
sate*llite*s  <en  a  weerlel-w  iele*  ba-is. 

•  •  • 

A  new  weapon  system  has  be'cn 
jeeintiv  anmeuiH'ed  by  the*  \avy  anel 
W  e*st ingheeuse*  fJe*clrie‘  (aerp..  prime* 
ele*ve*le>pme*nt  e-eenlrae  teer  feer  the*  we*ap- 
een  e  eentreel  subsv  ste*m. 

De*signate*el  Tvpheen.  afte*r  a  fie*ree* 
humlreel-he*aele*el  meenste*r  freem  (»re*e*k 
mvtheeleegv.  the*  ne*w  svste*m  is  ele*- 
signe*el  tee  pieev  iele*  the*  fle*e*t  with  an 
impreeve*d  anti-air  warfare*  e-apabilitv 
anel  an  eeffi*nsive*  eapability  feer  e*n- 
gaging  e*ne*mv  fle*e*t  unit-  ami  e-eemlue't- 
iiiLi  leeng-range*  slnire*  beeiideai  elme*nt. 
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your  call,  sir..  ■  That  call  may  come  via  satellite  relay  or  over  a  long-distance  scatter  circuit. 
It  may  originate  from  robot-like  circuitry — or  come  from  deep  outer  space.  There's  a  revolution  going  on  in 
communications,  and  we  at  Bendix  Radio  have  a  big  hand  in  it.  We're  providing  communications  for  Task 
STEER  and  Project  MERCURY;  we  are  doing  something  different  in  scatter.  We're  under  contract  to  develop 
unusually  compact  personal  radios,  basic  transceivers  for  space  projects,  and  low-noise  receiver  designs; 
we  are  leaders  in  subminiaturization  and  modular  packaging.  For  the  most  advanced  operational  features 
available  in  communications,  you'll  do  best  at  Bendix  Radio. 


Bendix  Radio  Division 

GOVERNMENT  PRODUCTS  •  BALTIMORE  4,  MARYLAND 
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SPACE  TRACK  AROUND  THE  CLOCK! 

Barking  Sands,  Kauai,  Hawaii  ...  It’s  one  of  several 
stations  where  Vought  Range  Systems  specialists  have 
maintained  a  24-hour  space  watch. 

Their  job  is  to  get  precise,  dependable  data  on  missile 
and  space  vehicle  operations.  This  kind  of  job  has  gotten 
ten  million  man-hours  of  attention  from  Vought  Range 
Systems  personnel. 

Around  the  world,  veteran  Vought  teams  are  setting 
examples  of  efficiency  and  economy  in  remote-base 
operation.  They  expedite  station  activation.  They  provide 
complete  operational  service,  including  inspection,  main¬ 
tenance,  and  alignment  and  operation  of  mechanical, 
electronic,  optical  and  camera  equipment. 

STATION  OPERATION  IS  PART  OF  THE  FULL  SERVICE 
offered  by  Vought  Range  Systems  Division  to  military  and 
space  agencies,  and  industry.  Other  specialties  include: 
raiig€‘  studies.,  range  instrumcMitation  (both  land-based 
and  shipboard  systems),  range  implementation,  and 
drone  servie€‘s.  Vought  contributed  this  full  range  of 
services  in  the  development  of  the  Inland  Test  Range 
portion  of  the  Pacific  Missile  Range. 

Find  out  how  quickly  and  economically  our  trained  repre¬ 
sentatives  can  meet  your  tracking  or  testing  requirements. 
Write:  S.  O.  Perry,  Division  Manager ... 


The  system  will  fire  missiles  from 
launchers  mounted  on  fast  moving 
warships  in  strategic  fleet  locations 
around  the  world.  It  will  (ontain  a 
new.  advanced  long-range,  search, 
track  and  guidance  radar.  High  speed 
computers  will  provide  near  instan¬ 
taneous  target  selection  and  designa¬ 
tion. 

\\  estinghouse  was  awarded  a  Sdd.o 
million  contract  for  the  dexelopment. 
design  and  production  of  a  proto- 
ty|)e  model  of  the  long-range  radar 
portion  of  the  system.  4  he  new  radar 
concept  was  originated  hy  scientists 
at  the  Applied  Physics  I.ahoratorv  of 
I  he  Johns  llojikins  I  nivcrsitx.  4  he 
c(»ncept  incorporates  high  data  rale 
and  high  power  features  far  in  excess 
of  prt'stMil  designs.  Ihis  radar,  tn- 
gether  with  the  other  elements  of  th»* 
shipboard  weapon  ('onlr(4  sNslem.  i-; 
the  major  factor  in  lh»*  gr»*all\  im- 
pro\ed  performance  of  the  weapon 
s\  sletn. 

•  •  • 

Communications  equipment  for  iht* 
McDonnell  PlII-1  F/idutoni  //  air- 
cialt  was  de\eloped  h\  (Collins  Kadi<». 

I  lit*  t‘(piipment  is  a  part  of  tin*  com- 
munications-na\  igation  -  idt'iilification 
system  which  has  l)t‘en  integrated 
into  a  single  s\stem  the  \\/\S(^)- 
P).  I  he  (*<»mmunieal  ions  portion 
was  deri\t*d  fiom  the  .\a\\  devt“lo|»ed 
A\/\KT-o2  I  IIP  4ranscei\er  with 
modifications  t«»  extend  the  (‘n\ iron- 
mental  capability.  I  he  e(pji|mient 
pro\ides  I  ToO  cr\ slal-conirolled  chan- 
nt‘ls  in  iht*  22o  to  100  M(]  rangt*  with 
20  watts  transmission  output.  \n 
auxiliary,  similar  to  the  A.\  \IHT10. 
is  list'd  prirnarilv  for  automatic  direc¬ 
tion  finding  anti  as  a  st‘condar\ 
communications  it*cei\ei.  I  ht*  auxil¬ 
iary  has  20  prt*-st*l.  cr\ slal-ctmlroll- 
t*<l  channt'Is  in  tin*  2(»'i  to  2o.")  rangt*. 

Iht*  PHI  Ptmnnunicalions  Ptpiip- 
mt*nl  |)rt»\itlt*s  tlirt*cl  lint*-td-sighl 
ctnnmunical itms  tt>  t»lht*r’  aircri  ift  anti 
the  grtiuntl  thrtniglnml  tin*  full  spt*t*tl 
anti  allitutle  rangt*  t»f  tin*  aircraft 
laltlnnigh  spt*t*tl  which  in  tin*  cast* 
of  lilt*  P  H  I- 1  is  in  t*xct*ss  t)f  Macli  2 
has  nt»  effect  uptm  tin*  ctnnmiinica- 
lions  t*nvt*lt)pt*  I .  I  In*  t*tpjipmt*nl  has 
bt*t*n  tlt*sigin*tl  h)  opt*ratt*  ct)nlinut»usl v 
at  allitutlt's  up  tt)  fiO.OOO  ft*t*l.  Actual 
llighl  t*xpt*rit*nct*  has  shown  satisfac- 
ttn\  pt'iftnrnanct*  at  altitutlt*s  in  t*\- 
ct*ss  t»f  70.000  ft*t*t. 

44n*  McDtmnell  PHI-I  Flianfom  is 
an  all  wt*ather  turbt»jt*l  typt*  fightei 
armt'tl  with  Sparrt>w  missilt*>i. 


CHANCE 

VOUGHT 


RANGE  SYSTEMS 

DIVISION  DALLAS, TEXAS 


Major  General  D.  W.  Hutchison, 

(lommainler  t)f  lactical  Air  (Itnn- 
mand’s  \inth  Air  Ptnt  t*.  spt*aking  re- 
centl\  at  tin*  t»pt*ning  st*ssitm  td  the 
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fiftli  annual  (^)nnnuni('ations  and 
KIrcIronics  (^onfertMicr  at  Orlando 
Air  K«»r(e  liast*.  Florida,  told  the 
nearly  2tM)  Air  National  (diardstnen 
(!\K  p<-rsonnel  in  attendance  that 
their  joh  "is  a  vital  <»ne  to  I  .  S.  sur- 
vi\al  *  in  this  da\  of  piish-hutlon  war¬ 
fare. 

Oeneral  Hutchinson  rc-»‘tn|)hasized 
tlu‘  "rf'adiness  *  concept  of  the  inac- 
ti\e  forces  in  the  I  nited  States,  point- 
iiiir  out  the  “ess(*ntial  urdt  of  pur¬ 
pose  and  action  for  both  the  active 
atui  inactive  forces  in  tin*  event  of  art 
emer»:cnc\ . 

He  al-o  rcniitulcd  the  ^uar<lsni(‘n 
and  their  a<lvis«us  of  the  course  of 
acti(»n  fhi>  r>ati«m  faces  in  event  of 
efiemv  attack. 

".'^1 1 aleiiic  Air  (!omniand  will  have 
1.)  minulev  to  net  off  the  nr(»und  from 
tin*  tinn*  I  the  an.Li ressor  t  starts  to 
move.  he  sai<l.  ”<and  our  I  com¬ 
munications  and  elcctfonio  |M*nple 
will  have  s»*<ond.''  of  that  1.)  fiiiti- 
ul(*s  to  detect  tin*  move  and  alert  the 
\ir  I  <»rce-s\('.  \ir  Defense  (j»m- 
matid  and  I'vc. 

.  .  Vi«*w«*d  in  this  linhi.  com- 
municalions  ami  electronics  failme-i 
are  weapons  failur(*s — failures  where 
we  must  have  per  cent  reliahil- 

ilv  or  the  weapons  are  imt  nood 
enounh. 

'Ihu"  fieneial  Hutchison  olli<*iallv 
opened  tin*  conference  f»»ll(Ovinn  hi> 
introduction  hv  Folonel  John  A.  Mc- 
\'»*v .  Ninth  \ii’  |■'orc(**s  host  fm‘  the 
ev  ent. 

•  •  • 

Because  of  the  demand  for  this 
tv  pc  (»f  training,  three  more*  ."'tall 
(n»lh*n<*  Fours(*s  in  Im/usfrv  Defrnse 
uml  Mnhilizution  have*  1k*<*!)  sch(*d- 
ul<*d  for  at  the  Olllce*  of  (jvil 

and  l)eh*ns(*  Mohilizatiori  National 
()p(‘rational  I I(*ad4piai t(*i s  in  llatth* 
(',r(*e*k.  Michinan.  d  he*  elate*s  for  tlu*se* 
e*ourse*>  are*  June*  (>-|().  August  22-2() 
ami  Nove-ndee*?’  Il-H).  I9()0. 

d  he*  course‘s  are*  sponse)re*el  hv  the* 
()(d)M  Imlustrv  Olliee*  whieh  is  re*- 
sporrsihle*  for'  provielin^  e*ne‘ourane*- 
nie*nt.  information  anel  te*e'hnie*al  iiuid- 
afiee*  to  husine*ss.  e*omme*ree*  arrel  in- 
elustrv  on  irre*thoels  <d  pre*parini:  for' 
survival  anel  e*orrtimiitv  <»f  proelue  tion 
folleewin;^  e*ne*mv  attae*k  or  othe*r  ma¬ 
jor  elisaste*r. 

In  the*  e*vt*nt  of  nue  lear  attaek  mr 
this  eemntrv  euir  survival  will  ele‘pe*nel 
te>  lariie*  e*xte*nt  on  the*  ahilitv  e»f  Ame*r'- 
ie*arr  inelustrv  ter  pr'ote*e  t  its  e*mplov  e*e*s 
anel  plants.  pre*se‘r've*  its  eenpeerate* 
st  met  lire*  anel  take*  measure*s  for  i'e*s- 
toration  vvhie'h  will  e*nsure*  eontinuitv 
e>f  proeluctiem.  (his  e'ourse*  will  pro- 
V  iele*  imiustrial  e*\e*cut iv e*s  anel  ^overn- 
me*nt  olhcials  with  prae'tie'al  inforrna- 


ti<m  anel  trainiriii  in  praetiee*s  anel 
preeeeelures  for  jirerteetiem  fremi  nu- 
elear  attae*k  anel  rnajerr  peacetime* 
elisaslt*r  in  inelustrial  plants,  institu- 
tiems  ami  ollie  e  huilelin»s.  I  hus.  it 
will  helj)  inelustrial  firms  aehieve  a 
^re*ater  measure  erf  see*urity  throuiih 
survival  planning,  ami  the*re*l)y  aive* 
are*ate*r  assurame*  of  natiemal  sui- 
V  ival. 

I  he*  e‘ourse*  is  erpen  ter  all  wher  have* 
re*spernsilrilitv  ferr  e*me*r^e*ne*v  anel  eli>- 
aste*r'  eerntterl  planning  in  inelustrial 
plants,  institutierns  anel  erther  larae* 
Iruilelin^s  anel  fae*ilitie*s.  I  he*v  ine  luele* 
inelustrv  elefe‘nse*  e’ennelinaterr's.  pe*r- 
serrme*!  elire*et(rr's.  safetv  elire*et<tr  .«*. 
trainina  elir'e*e  t(rr's.  se*e*uritv  supe*rv  i- 
serrs.  jrlant  prerte*eti<rn  erllie*e*is.  ."'tate 
anel  e  itv  industrial  elefe*nse*  eererrelina- 
terrs  ami  erthe*rs  wher  have*  re*late*el  re*- 
‘ip<rnsilrilitie*s. 

I'err'  inferrmat iern  ter  e*ni'er||  anel  re*a- 
i-te*r  ferr  the*  OFDM  eerurse*s.  write*  te> 
veiur  lereal  err  State*  e’ivil  ele*fense  eli- 
ie*ete»r'.  err  ter  the*  Inelusttv  ()Hie*e*.  (M- 
flee*  erf  Fivil  anel  De*fe*nse*  \lerhili/a- 
tiern.  (rattle*  ('re*e*k.  Mie*hiaan. 

•  •  • 

Engineering  models  erf  e*epiipme*nl 
e  alle*el  DI."'F()\I  (  Diaital  ."'e*le*e*tiv e 

( lerimnunie'at ions  I  ate*  lre*in^  huilt  I  rv 
(Ie*ne*ral  Fle*etries  ( lermmunieat  iern 
Ihereluets  I )e*pa it me*nl  at  Lvm*hlrurg. 


\  a.  ferr  te*st  hv  the*  Air  Ferre  e*.  I  he 
ne*w'  sv  stern  is  e*\pe'e  le*el  ter  jre*rrnit 
airplanes  ter  eerinmunie-ate*  eanneel 
"hererk'*  messages  ferr  the  first  time 
usin^  eli^ital  transmissiem  me*the>els. 
Dis|)lav  erf  the  inferrmatiern  visuallv 
enahles  pihrfs  ter  .see  rnessa»ies  ern  the*ir 
instrument  panels  at  jireater  elistam  e*s 
fterm  the  e'erntlerl  hase;  anel  ter  e  erminil- 
nieate  lerne*  ran^e  at  perints  where* 
veriee  e‘ernv ersatierns  mi»:ht  he  inelis- 
tin^uishahle*  elue*  ter  pererr  signals  anel 
hiiih  rierise*  e  ernelitierns. 

DIS(]()\I  e*errnhine*s  aelvanee*el  e*errn- 
munie*at  ierns  tee*hniejue*s  with  e’enn- 
pute*t-tvpt*  te*e*hnerler<:ie*s.  re*lv  in<;  heavi- 
Iv  ern  sensiriL^  anel  inferrmatiern  sterrajie 
pr eree‘sse*s.  ine*luelin»:  ma”:ne*tie*  eerres 
anel  me'inerrv  ele*v  ie*e*s.  Onlv  serliel  state 
eermp«rrie*nts.  t  ransisteri  s  ami  elierelt*s 
are*  use*el  iter  tulre*>. 

•  •  • 

The  Sixth  Annual  Fernfe*te*me  e>n 
\lai!ne*tism  anel  \lai:ne*tie*  \late*rials 
will  he*  he*lel  in  Ne*w'  ^  errk  Fitv.  Ne>- 
vcmlre*l  I  1-17  at  the*  \e*W  ^errke*r  Her- 
te*l.  I  his  e  ernfe*te*m  e*  i>  spernserr'e*el 
jerinllv  hv  the*  \me*riean  Institute*  erf 
l'.le*et rie*al  l'.n_i:ine*e*rs  anel  the*  Ame*ri- 
ean  Institute*  erf  IMivsie*s.  in  eererpe*ra- 
lierns  with  the*  Olliee*  erf  Naval  lle*- 
se*ateh.  the*  Institute*  erf  Kaelier  Fn*:i- 
ne*e*ts  anel  the*  Me*talluri:ieal  ."'ereie*lv 
erf  the*  AIMF. 


COMMUNICATIONS  ENGINEERS.  INC. 

Subsidiary  of  Northrop  Corporation 

2001  WISCONSIN  AVENUE.  N.W..  WASHINGTON  7.  D.C. 
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An  Important  Announcement 
for  Executives  and  Officers 


CREI  ATOMICS  CAN  TRAIN 
YOUR  ENGINEERS  AND  TECHNICIANS 

FOR  THE  NUCLEAR  AGE 

CREI  Atomics,  a  division  of  the  Capitol  Radio  Engineer¬ 
ing  Institute,  invites  government  and  industry  executives, 
engineers  and  personnel  directors  to  write  for  a  complete 
catalogue  of  curriculum  and  facts  about  the  CREI 
Atomics  home  study  program  in  NUCLEAR  ENCIN- 
EERING  TECHNOLOGY. 

Your  professional  activity  will  be  affected,  directly  or 
indirectly,  by  the  increasing  use  of  nuclear  power.  The 
Atomic  Energy  Commission  states  about  the  severe 
shortage  of  trained  people  in  this  field:  .  the  imme¬ 

diate  goal  is  to  retrain,  through  short  courses  .  .  .  those 
already  grounded  in  traditional  disciplines.”  '^Lhe  CREI 
Atomics  home  study  program  is  designed  to  help  indi¬ 
vidual  engineers  and  technicians  accomplish  this  goal. 

Program  of  study  includes— Nuclear  Physics,  Reactor  Physics,  Ther¬ 
modynamics,  Reactor  Technology,  Reactor  Controls,  Instrumentation 
for  Reactor  Controls,  Isotopes,  Health  Physics— many  other  subjects. 

For  detailed  information,  address  your  inquiry  to  Mr.  E.  H.  Rietzke,  President. 


DIVISION  OF  THE  CAPITOL  RADIO  ENGINEERING  INSTITUTE 

3224-  16th  Street,  N.W.  Washington,  D.C. 

SO  SIGNAL,  JUNE.  I94« 


\iiIIhM';  >liniil(|  '•uluiiil  lillc-  cind 

al >."1  lacts  <»l  |nn|M)>c(l  |ta|n‘r'»  l»\  \ij- 

iiijsf  2()  to  \.  M.  (-olii^ton  m  |{.  ( ]. 
KIpIcIkt.  rrourain  (]hainiiaii.  rx'll 
I  ol<*|»linin‘  I .ahoialoi  ics.  Miii  ia\  Hill. 
N.j.  I'lirllaT  conlVirrirc  dclail"  can 
l>c  <ililaiii(‘d  li'oin  tin*  l.ocal  (diait- 
maii.  L.  I».  liickfoid.  jr..  lUM  !{<■- 
"caicli  t. enter,  ^oiklnwn  ll«*i'dit''. 

•  •  • 

A  Band  Shift  Modulator  de\eloped 
lt\  IJixon  I'Jeet ronie-.  hw.,  of  SiKtn 
S|iiini:.  \ld..  can  filtei  and  lran<late 
the  audio  "iieelinni  into  fieipjencN 
|tand>  whieli  can  he  exatnined  indi- 
\idnall\  and  >iinnltati<‘oijsl\  with  a 
Iniih  decree  of  i (•soint iofi.  I  he  filter- 
i?ii:  atnl  ltan>lation  is  aeeoniplished 
h\  an  a<laptalion  nf  a  f^)na<li atnre 
I'nnelion  tianslalor  teehnipne  which 
i>  deseiihed  in  the  l‘el»rnar\  Ifixoji 
laiL'ineei  in_i:  llnllelin.  Nnndterfn. 

rhiil\-fi\e  indi\i<lnal  tran>lalor 
nnit^  aie  a^-^emlded  into  a  tw<»-iaek 
a^>endd\  to  pto\  ide  eoinplete  instru¬ 
mentation  l<»r  the  selection  and  trans¬ 
lation  nf  ||jiit\-fi\e  lies  wide  sp(‘e- 
trnm  snotnents  falling  hetween  lot) 
and  e\<l»*.s  seenm  I.  dh  e  n\er- 

all  unit  entisi-^l.s  (d  7  fi\ e-ehannel  as- 
sernhlies  nperated  Irotn  a  common 
power  siippK.  \n  input  filter  unit  is 
also  pioxided  as  a  means  of  rejeetiiiL’^ 
partienlai  spe<trnm  portions  wliieh 
ma\  contain  hii:h-intensit\  siLmah 
and  Im*  of  r(‘lati\el\  low  interest.  It 
is  tfieiidon*  possible  to  add  or  suh- 
Irae!  :  lianneU  in  iiionps  «d  fi\e. 

•  •  • 

An  advanced  fully  automatic  data 

I  I  a  ti  >  m  i  s  >  i  o  n  >\s|rni  designated 
(d)l)ir  if,fh!ipnler  l)lvvr{  lo  /  ele- 
•jiaplii  was  d(‘n'on.st rat«’d  t(‘eentl\  at 
llie  \ir  force  \!issi|(‘  I  es|  (.enter. 

\<»w  in  operation  to  transmit  prt*- 
dieted  trajeetoiv  data  from  Caj)e 
(amaxeral,  lannehini:  sit«‘  (►f  ballistic 
missil(‘s  tested  on  the  Atlantic,  Mis¬ 
sile  llaniie.  to  radars  positioned  aloni: 
the  .d.OdO  mile  laniie,  (]()I)T  I'  ]>ro\(Ml 
its  eapabililN  of  providing  accurate 
tedneed  <lala  to  liulais  at  strategic 
|)oints  on  a  world-wide  range  or  to 
data  anal\sis  ccnh'i.s  aiivwhere  in  the 
w  olid. 

I)e\  eloped  b\  IK!  \  engineer.s  at  the 
\ii  force  \l  issilc  I  V.s|  (Center,  (iOnid 
nlili/es  presmilK  o]»(*rational  s\ stems 
in  pro\  iding  automatic  data  reduction 
and  transmisison  at  high  speed,  fmin- 
nlele  antomali(m  remoxcs  an\  pos.si- 
bilil\  of  Imnian  erior.  while  ijsc  of 
exi.sfiiin  ►ijjin,.  'lud  coinmerci  d  eom- 
immiealion  s\ stems  pro\  id(*s  low  erist 
ojcration.  I>\  r(*dneing  the  data  prior 
lo  I  ransiiiii  I  iiiL!  o\er  a  eom’iiereial 
s\'-l(*m.  ibe  \olnme  td  data  max  be 
limited  to  llial  recpiired.  w'hile  mavl- 
Icss  xoinme  would  be  sent  oxer  erea! 


distances  d  the  entire  data  eolleeticm 
well*  t ransmitte<l. 

In  tin*  recent  Atlantic  Missile 
Ifange  demonstration,  simulated  bal¬ 
listic  mi^sile  tracking  data  xxeia*  trans¬ 
mitted  from  \seension  Island.  o.OOO 
miles  from  (]ape  (amaveral.  reeeixed 
bx  a  (]()l)i  r  i(*c«*ixer  at  tin*  (!ape  and 
automatiealix  reduced  bx  a  high 
sp(*ed  eomputt*r.  Again  untouched  by 
human  hands,  the  r(*due»*d  data  wer«* 
fed  dir(*etlv  from  tin*  emTiput(*r  into 
a  commercial  land  line  teletype  sys- 
t<*m  that  immediately  displayed  the 
i(*due(*<l  data  at  the  Air  Force?  Air 
lh*s(*arch  and  l)ev<*lopnn*nt  (!om- 
mand  s  National  .Space*  Surx e*illan«e 
(lontiol  ('efiter.  Camhrielge.  Mass, 
d  he*  reeliie  e*el  elata  were  read  in  (Cam¬ 
bridge*  less  than  30  .st'eonels  afte*r  the* 
raw  data  we*re  transmitte*el  from  \s- 
ce*nsion  Islanel. 

•  •  • 

The  Air  Force  MARS  V\  e*ste*i  II  re*ch- 
nical  Ne*t  has  announce*d  the  follow¬ 
ing  sche*elule  for  June: 

June*."):  ’*lh*ginnings  of  I  nte*rplane*tarx 
f  light.*'  b\  Dr.  Aubre*x  Alie  kle*wait. 
.Space*  Te*chnology  Faboratorie*s. 

I  nc. 

juin*  12:  "Ih «*fe*rre*d  FI<*ctronic  (.'ir- 
<  uits.  bv  (!apt.  .|ohn  FJlison.  I  SN 
<lh*t.».  I)ire*et(n.  l.SAf  A1  \KS 
W  <*stei  n  d  e*ch.  \e*t. 


June*  |0:  ’’Idle*  Mde*  S(*ries  of  Space* 
l*robe*s.  Fioin*e*r  I.  Kx})lore*r  VI. 
Fioin*er  V."  by  Fugene  K.  Spang- 
le*r.  .Space  I  ee  hnology  Laboratorie*s. 
I  nc. 

June*  2(>:  ’’f  inal  Net  .S<*ssion  for  (air- 
re*nt  .Season.’*  Open  me*mbe*rship 
s(*ssion. 

I  he*  in*t  e  an  be?  he*arel  e*ae  h  .Sundax 
afte*rnoon  from  2  to  1  F\l  FD.Sd  on 
7d.d2.A  kcs..  320.3  kes  and  143.40  me  s. 
d  in*  in*t  will  in>t  operate*  during  Julx 
and  August  and  will  re'sume*  aetixitx 
Se*pte*mbe*r  II.  1000, 

•  •  • 

The  Sonotone  Corporation  has  re*- 
<<*ntlv  introelueeel  a  sintereel  plate* 
nicke*l  caelmium  battery  which  is  re*- 
charge*able*.  din*  batte*rv  e*arrie*s  a 
w  ritte*n  guarante*e*  bv  the  e-ompany  for 
five  ye*ars  satisfae  tory  ope*ration.  How- 
e*xe*r,  the  companv  be*lie*ve*s  that  fifte*e*n 
or  twe*ntv  ye*ars  is  a  nnne*  like*lv  life* 
expe*ctancy.  In  aelelition  to  this  stanel- 
ard  re*place*nn*nt  for  two  re*gular  flash¬ 
light  ce*lls.  it  has  a  continuous  burn¬ 
ing  life*  <»f  00  minute*s  xxith  a  IMf  I  or 
Fix  0  bulb:  the?  eompanx  is  also  put¬ 
ting  out  a  he*axx  duty  batte*ry  of  the* 
same*  si/c  and  weight,  xxith  elouble*  the* 
burning  lib*,  xxhich  se*lls  for  S2  nnne 
than  tin*  list  juice*  of  tin*  r(*gular  bat- 
le*rx.  which  is  87.0.3. 

I  In*  e  eunpanv  ha>  geun*  tei  consiele*r- 


COMMUNICATtONS  ENGINEERS,  INC. 


Subsidiary  of  Northrop  Corporation 

2001  WISCONSIN  AVENUE,  N.W.,  WASHINGTON  7,  D.C. 


d 


I 


SIGNAL.  JUNE.  I960 


81 


...and  how  do  yon  find  ont  without  interrupting  traffic? 


The  ansHer  to  the  second  question  is  Radiation’s  TDMS— Telegraph 
Distortion  Measurement  System— a  compact,  self-contained  unit  for 
on-line  testing,  analysis  and  monitoring  of  telegraph  and  data  trans¬ 
mission  links. 

The  TDMS  detects,  measures  and  analyzes  signal  distortion  on  a 
continuous  basis,  alerts  even  a  non-technical  operator  that  a  circuit 
is  deteriorating.  Thus  pinpointed,  the  malfunction  (a  badly-tuned 
receiver  in  a  radio  link,  for  example)  can  often  he  corrected  with 
little  or  no  circuit  downtime. 

For  detailed  information  on  the  TDMS,  write  for  Bulletin  RAD 
F-IOOB  to  Radiation  Inc.,  Melbourne,  Fla.  \(l(lres>  Dept.  S-() 

WHAT'S  WRONG  WITH  THE  SIGNAL  SHOWN  ABOVE?  Character  (letter  R)  shows  a 
split  4th  element,  a  result  of  poorly  adjusted  transmitting  equipment.  Spiral  trace 
disploy  on  Telescan  CRT  (at  left)  indicates  the  presence,  and  analyzes  the  nature 
of  characteristic  distortion. 


- —  —  — - - - -  ^ 

I 

THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR... 

RADIPLEX-50-channel  low-level  multiplexer  with  broad  I 

dota  processing  applications.  Features  rugged  solid-  I 

state  circuitry,  almost  unlimited  programming  flexibility,  i 

unique  modular  construction  for  compactness  and  excep-  i 

tional  ease  of  operation  and  maintenance.  ! 

RADICORDER-Multisfylus  recorder  provides  high-speed  i 

instontaneous  readout  for  wide  range  of  data  acquisi-  • 
tian  or  pracessing  systems.  Eliminates  necessity  of  elec-  , 

tronically  translating  complete  data,  thereby  reduces  I 

computer  work  loads.  ! 

TELEMETRY  TRANSMITTER-Model  3115  is  a  rugged-  ' 

ized  215-260  MC  unit  with  extremely  linear  FM  output  • 

under  the  most  severe  environmental  conditions.  With  . 

its  record  of  outstanding  performance  in  many  missile  I 

programs.  Model  3115  is  specified  by  leading  missile  ! 

manufacturers.  I 
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ahu*  cxiaMisc  l<>  inl mdijcr  aiitornalioii 
ill  |u ((flucing  tlii>  Latin  \.  and  for  this 
r«*ason.  tlirv  arc  concnilratinii  on  tin* 
single  2*((*ll  unit  as  well  as  small 
hattn  ins  of  otlior  si/(‘s.  d  In*  l>altn  i(*s 
ha\t‘  ln*(*n  used  to  pown  t<)\s.  t*h*<  tric 
sha\(*rs.  small  t*l(*(  tri(‘  fans,  portahh* 
radios  and  Hash  iMins  lor  pholo- 
liiaphic  VNork. 

I  In*  haltn  \  its(*ll  i>  dosiiiiml  t(» 
stand  up  undor  2(1  (is.  to  uith>tand 
tin*  shock  of  take  off  of  a  rock(*t  or 
a  missih*.  It  is  t*ncas<*d  in  a  sl(*cl  casi* 
which  is  h*akproof  and  pr(*\<*nts  an\ 
pos>ihilit\  of  corrosion.  I  his  factoi 
should  pi'oM*  of  importance  in  the 
ai«*a  of  (*\p(*nsi\(*  (*l(*ctronic  ^ear. 
wln*n*  >landard  hatt(*rit*s.  which  ma\ 
he  lell  too  lon«i  in  a  pit*ce  of  (*(piip- 
nn*nt.  ma\  corrode  and  fr(*e/.e  in 
plan*,  ruinini:  a  xaluahit*.  mechanism. 
•  •  • 

Vernon  Industries  Limited  of  Li\er- 
p(*ol.  I'.n^land  has  de\ eloped  a  hrush- 
less  alternator  s\stt*m.  Xccordini:  !<» 
tin*  companx.  dexe|opnn*nt  of  tin*  nexx 
sxstem  XX  as  hroujrht  about  hx  tin* 
need  for  a  ran^e  <if  xerx  hi^h  per- 
forniann*  »:round  powt*r  sujiplx  units 
lor  use  with  the  large  cixil  jet  air¬ 
craft  now  coming  into  serx  ice. 

It  XX as  necessarx  to  proxidt*  a  rangt* 
of  loo  cxcle  alternators  and  control 
sxstt*ms  whic'h  would  have  good 
wax(*form.  x(*ry  good  xoltage  r(*gula- 
tion  and  response  to  xoltage  xaria- 
tions  resulting  from  full  load  sxx  itcln*s. 
In  addition,  thest*  s(*ts  should  In*  c(»m- 
pletelx  rt*liahle  and  requin*  litth* 
niaint(*nann*.  I'he  hrushless  alterna¬ 
tor  seemed  to  ofh*r  an  outstanding 
nuniher  of  advantag«*s.  such  as  the 
(“liniinati«m  of  carhon  deposits  on 
xxindings.  hrush  and  slip-ring  niain- 
t«*nance  and  deh*cts  caused  hx  huiniil 
or  sandx  op(*rating  conditions.  The 
mechanical  construction  of  tin*  hrush¬ 
less  alternator  is  much  simpl«*r  than 
the  slip-ring  txpe  and  is  c<niespond- 
inglx  siinph*!'  !(►  product*,  tin*  coin- 
panx  reports.  Tin*  t*mplox  nn*nt  of 
xt*ix  lightlx  loaded  ln*arings  in  tin* 
alt(*rnator  xxould  (*nsui(*  that  onct* 
lilt(*d.  lln*x  could  In*  forgott<*n. 

rin*  sxst«*m  of  xedtagi*  control 
which  was  cxolx<*d  mak(*s  tin*  fulh*st 
list*  of  nexx  coni|)oin*nts  and  t<*ch- 
nicpies.  IJoth  tin*  |•(ttating  machirn* 
and  control  sxst(*ni  (h*sign  wi*r(*  fulix 
int<*grated  at  all  stag(*s  to  (*nsur(*  that 
tin*  maximum  adxantagt*  was  oh- 
taiin*d  from  tin*  r»*cenl  adxanc(*>  in 
tln*st*  fields. 

rin*  ;dt<*rnatoi -rolal  ing  amplirM*r 
ass<*mhlv  compris(*s  the  following: 
the  stator,  xxhich  carri(*>  tin*  fl(*ld 
windings  of  tin*  \("  rotating  ampli- 
rn*r  ami  the  output  windings  o  f  tin* 
main  alternator:  the  rot(»r.  which 
carries  tin*  \('  rotating  amplifier  out¬ 


put  windings,  a  silicon  power  r<*cti- 
fier  assemhix  and  the  fi(*hl  winrlings 
of  tin*  main  alt(*rnator.  A  pow(*r  tran¬ 
sistor  in  tin*  output  stagt*  of  a  V<*rnon 
I  ransistor  Regulator  controls  the  \(' 
rotating  aniplifi(*r  field  curr(*nt.  Dur¬ 
ing  op(*ration  tin*  transistor* regulator 
i(*sponds  to  input  signals  from  main 
tdternator  output.  rin*se  signals  aie 
com|)ared  to  a  x<dtagt*  refer(*ncc 
sourci*  and  anx  nn*asured  dexiation 
from  the  j)redt*t(*rniiin*d  level  caust*; 
tin*  r«*gulator  to  correct  the  field  cur- 
rt*nt  l(*vt*l.  \  changt*  in  rotating  ani- 
plifi(*r  field  current  causes  a  cturi*- 
sponding  changt*  in  tin*  lt*xt*l  <d  its 
output  xoltagt*.  The  rotating  anipli- 
fi<*r  output  is  rectifi(*d  hx  the  silicon 
poxxt*r  rectifier  assemhix  and  tin*  rt*- 
sultiiii'  l)T  xoltage  is  appli(*d  tt)  tin* 
main  alternator  field,  causing  tin*  al- 
tt*rnator  output  to  return  to  its  pre¬ 
set  r(*gulat(*d  value. 

•  •  • 

A  new  wideband  recording  sxstem 
which  has  a  grt*ater  frt*(juencx  n*- 
>ponst*  than  tln*ir  \  ideotapt*  I'V  rt*- 
cordt*r  has  heen  dexelopt*d  hx  tin* 
Ampex  ('orporation.  The  sxstem.  d(*- 
X eloped  principallx  for  niilitarv  and 
scit*ntific  applications,  has  both  an 
airhorne  and  ground  unit. 

rin*  airhorne  unit,  capable  onix  of 
rt*cording.  is  knoxxn  as  the  AR-200 


and  consists  ol  a  tape  transport  and 
a  power  suppix.  din*  ground  ijriil. 
a  conij»l(*te  r<*cording  and  rcprodij<  • 
ing  sxstem.  is  known  as  the  I  R-7*Mi, 
I  In*  l'  R-7(t(l  can  In*  operated  indr- 
p(*ndcntlx  of  tin*  AR-2(K).  (»r  can  In 
Used  as  tin*  reproduci*  «*(piipnn*nl  for 
lap«*s  r(*corded  in  tin*  air.  l  or  '•onn 
applications.  (In*  I  R-7(t(t  xxill  he  U'cd 
to  jirox  ide  ground  su|>|)ort  for  sex - 
eral  \R-2(H)s.  Roth  units  an*  capa¬ 
ble  of  recording  two  chanin*ls  of 
wi(h*hand  inhumation  ox(*r  the  fre- 
(picncx  sjiecirum  from  Id  cxcl(*s  to 
1  megacxch's.  Amplitude  n*spons(*  is 
Hat  to  xxithin  2  dh  ox(*r  this  fre(pn*ncx 
rangt*.  I  In*  in*x\  sxstem  also  records 
two  auxiliarx  chamn*ls  of  inforniatioM 
xxith  a  fr(*(pit*ncx  rt*sponst*  from  2dd 
cps  to  12  kiloex clt*s. 

.'^olid-statt*  conipoin*nts  and  t*tcln*d 
circuitrx  art*  ust*tl  throughout  tin* 
sxstt*m.  dliis  has  pt*rmittt*tl  retluc- 
tions  in  sizt*  and  wt*ight  oxt*r  tin* 
\  itle()tapt*  recordt*!  xxhich  displact*s 
nearix  Idd  cubic  ft*t*t.  I  In*  mohilt* 
AR-ddd  rt*conl  sxstt*ni  tlisplact*s  2. .2 
cubic  lt*t*t  ainl  xxt*ighs  lt*ss  than  12(1 
pounds  including  tapt*.  din*  KR-7dd 
recortlt*r-rt*protluct*r  mounts  in  a 
stainlard  Id-inrh  with*  t*lt*ct  ionics 
rack  anti  ust*s  approximateix  1  fet*t  of 
rack  spact*  for  tape  transport  anti 
elt*ctronics. 
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Compact,  mobile  Alderi  Flat  Copy  Scanners  are  in  use  today  throughout  the 
U.  5.  Weather  Bureau  Hi-Altitude  Facsimile  Network  —  marking  a  bright 
new  era  of  simplified,  continuous  facsimile  communication.  And  here  are  the 
reasons  why  — 

NEW  INSTALLATION  SIMPLICITY  .  .  .  within  two  hours  of  air  dcliverv, 
Alden  Scanners  at  the  Hi-Altitude  Network  were  uncrateil  from  their  folil- 
aw'ay  shippin>i  cases,  rolled  in,  plu^j^jed  in,  and  fulh  tested  for  6(),  90,  and 
120  RPM  quiet  and  dependable  operation. 

NEW  COPY  HANDLING  SIMPLICITY  .  .  ,  map  transmission  is  no  longer 
dependent  on  exact  drum  mountin/^.  With  Alden’s  expandable  copy  feed  head, 
maps  of  any  width  or  length  can  be  scanned,  one  after  the  other,  fed  straight 
or  crooked,  with  only  one  Alden  Scanner.  Original  plotted  maps  can  now^  be 
scanned  without  cutting  to  size.  Map  plotters  have  originals  returned  in  half 
the  time.  Space  and  maintenance  problems  are  minimized. 

NEW  CLARITY  —  NEW  SHARPNESS  .  .  .  with  copy  feed  rolls  precisely 
positioning  surface  of  the  map  on  the  flat  copy  scanner  table,  exact  focal 
lengths  are  maintained  for  clear,  sharp  recordings.  Focus  smudge  caused  by 
unusually  thick  copy  or  copy  lifting  from  drum  is  completely  eliminated. 

MEETS  ALL  FUTURE  REQUIREMENTS  ,  .  .  the  practical  scanning  equip¬ 
ment  for  a  world-wide  facsimile  map  network.  Speeds  can  be  easily  increased 
--  w'ithout  reengineering  of  equipment  —  for  use  with  coaxial  or  microwave 
transmission  facilities  and  computer- processed  w'eather  data. 

WHAT  ARE  YOUR  FACSIMILE  REQUIREMENTS?  LET'S  GET  TOGETHER 

.  .  .  Alden  Flat  Copy  Scanners  and  Recorders  are  available  in  all  sizes  (and  up 
to  30  times  present  network  speed)  to  users  and  qualified  manufacturers. 
Your  inquiry  is  invited. 


HERE'S  WHY  FORECASTERS  PREFER-  ALDEN  RECORDERS  AND  ALFAX  MAPS 

AND  WHY  WE  THINK  YOU'LL  LIKE  THEM  TOO! 


MOST  COMMENDED  FEATURES  OF  ALFAX  MAPS 


PLUS  THESE 
UNIQUE  FEATURES 

LOW  COST 


_  Alfax  papers  save 

I  '  ‘  imi^^  1/3  to  2/3  yearly  paper  costs. 

Color  Is  Easiest  To  Read  Ease  Of  Writing  And  Clean  Crisp  Duplicates  permanent. 

Under  All  Lighting  Conditions  Erasing  Enhances  Analysis  By  Bruning  Or  Ozalid 

In  surveys  of  weather  forecasters  experienced  with  all  weather  facsimile  systems,  3  out  of  4  indicated  a  marked  preference  for  Alden  Recorders  and  Alfax  Maps 


MOST  COMMENDED  FEATURES  OF  ALDEN  RECORDERS 


EASE  or  INSTALLATION 
Compact,  mobile,  and  ready 
for  immediate  operation. 


EASE  OF  OPERATION 
A  new  high  in  clean, 
quiet,  trouble-free  operation 


PLUS  THESE 
UNIQUE  FEATURES 


SECURITY  .  .  .  Low  voltage 
marking  process  does  not 
generate  a  signal  that  can 
be  intercepted. 


Uncrate 


Instant  Visibility 


HIGH  SPEEDS  .  .  .  Sixty,  90 
or  120  RPM  operation  — 
recorder  technique  and  pa¬ 
per  capable  of  15  times 
these  existing  speeds. 


CEILOMETER  BREAKTHROUGH 


Used  with  rotating  beam  ceilometer, 
Alfax  paper  and  Alden  recording  tech¬ 
niques  replace  continuous  live  scope 
observation  with  a  continuous  pic¬ 
torial  history  of  cloud  conditions. 
Dynamic  tone-shade  gradients  in 
warm  color  reveal  all  pertinent  ceil¬ 
ing  information  in  easy-to-read, 
easy-to-interpret  form.  Superim¬ 
posed  dark  maximum  signal  marking 
shows  exact  reportable  cloud  height. 


EASE  OF  MAINTENANCE 


VOLUME  PRODUCTION  .  .  . 
Designed  for  volume  pro¬ 
duction  on  short  lead  time 
through  unique  expandable 
manufacturing  processes. 


Automatic  Time-Clock 
Programming 


Front 

panel  checks 


Back 

connector  checks 


Plug-in 

construction 


ALDEN  ELECTRONIC  AND  IMPULSE  RECORDING  EQUIPMENT  CO 

Alden  Research  Center 


Westboro/  Mass 
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I  ransist(>r  advarucs  plaNrd  a  sip- 
nifiraiil  pail  in  llin  d<\ rlf •piurnl  ni 
lln*  sxstcin  and  |)(^nnillrd  lln*  aii  hninc 
I (*c(M'd«*r  In  fall  uilliin  lln*  pnilaldn 
calnpoiN.  \mpf;\  rnpinr<Ms  conltMid 
dial  uillinul  i(*cnnl  Iraiisislnr  prnp- 
rnss  In  IMiilcn,  \\  nsl iiiplion^n.  I'aii- 
rliild  and  (nMicral  i'drcliir.  ('<ini|d(‘h‘ 
1 1  an>i>l  mi/al  inn  nf  tin*  "S'^lnii  would 
iinl  lia\<‘  Itrcn  jjo?sild(*. 

din*  first  units  lia\(*  Imnn  sliijiped 
In  tin*  Acrnspace  r<*(dini(al  Intnlli- 
'.•nncr  (a*nlf*i.  W  riLdit-l’attcrsnii  \|-  |). 
I)a\t<»n.  Oliin.  ddicir  d»*\  t‘ln|»mnnl 
was  acnrirraind  iind(‘r  lln*  h*i  ins  nl 
a  I  SM'  (MUitiacI  fnr  use  in  sprcial 
Air  I'nict*  |(rnjf‘(ls.  Alllmupli  nnl\ 
lun  \cars  nl  ilnsipii  ami  dn\ (*ln|Mii«“nl 
liiiM*  ar«*  din*(  tl\  invoKcd  in  tin*  ac- 
(•nlrratrd  |nnprani.  tin*  rf*(‘nrdrrs  rnp- 
n*s<*nt  <nnr  fniir  \t*ars  nl  rnnt iniiniis 
rnsnarcli  in  \vid«*l*and  n‘c*nrdinir  Incli- 
ni(jin*s  In  tin*  (  an  pnrat  inn. 


Photoprogress 


The  new  radar  photography  s\st(*ni. 
d(tsipriat(*d  the  AiN/l  PI)- 1,  is  an  iiii- 
pnrtaiit  stej)  in  proxidiiip  an  im¬ 
proved  eninhal  intellipenee  s\stem  for 
tin*  field  army.  With  its  side-lnnkinp 
np(*ratioii,  scanning  enemy  territni) 
at  right  angles  to  the  aircraft  s  dir(*(  - 
linn  nf  flight,  it  produces  niap-lik<* 
photos  for  intelligence  study. 

Objects  which  are  near  to  each 
other,  such  as  military  vehicles,  can 
he  picked  nut  on  this  map  at  ranges 
gri*alcr  than  |)r(*viously  possihhi.  l  ln* 
main  departure  from  cnmentinnal 
railars  and  photography  is  this  ahil- 
il\  to  "‘s(*e”  adjacent  objects  without 
distortion  due  to  distance. 

d'he  s\stem  is  made  uj)  of  cninen- 
liniial  components  which  arc  carried 
in  an  L-2dI)  Armv  aircraft  and  a 
grniiiid-hased  Army  van.  I'lie  aircraft 
carries  a  radar  with  a  side-looking 
ant«*nna.  radar  signal-storag(*  (*(pjip- 
nient  and  a  spec'ial  dopph*r-iin*rl iai 
s\  stem  to  provide  an  effectix  e  si  raighl- 
liin*  flight  jiath.  Tin*  mohih*  \an  con- 
lains  film-processing  ei|ulpnn*nt  and 
an  analog  comput(*r  that  coiuerls  the 
>lor(*d  radar  data  into  the  final  radar 
strip  ma|).  'On*  airborne  componenis 
of  the  SNstem  weigh  se\cn  hundred 
pounds. 

lln*  aircraft  flics  a  straight-line- 
path  while  the  side-looking  antenna 
<d  the  radar  scans  a  wide  strip  oj 
terrain  along  the  distant  horizon  in 
a  continuous  o|)eration.  I  he  rt*turn- 
ing  radar  reflection  pulses  aie  ciintin- 
iiously  recorde<l  on  a  signal  storage 
fdm.  which  constitutes  the  input  to 
the  ground-based  analog  computer. 


I  hi>  <  oniputer  converts  the  radai  sig- 
naU  on  the  ?|ofage  film  into  a  de¬ 
tailed.  distortion-fiee  strip  map  upon 
which  terrain  and  obj(*cls  app«'ar  as 
il  mapped  from  directI)  oxerhead.  e\- 
<-epl.  of  courst*.  foi’  fiornial  radar 
."liadow  ing  (*fTects. 

lln*  \\  I  IM)-I  is  not  otd\  capable 
o|  aehiexing  a  finenes>  ol  ifsolulioii 
that  is  oidinarilv  unaxailabit*  from 
a  small,  airboitie  antenna  emitting  a 
broad  b(*am,  but  rt'presents  a  signifi¬ 
cant  departure  from  photographv 
and  c(m\enli<mal  radars  in  that  its 
azimuth  resolution  is  rafig(*-iml(*p(*nd- 
ent. 

Uange  |•^*solution  is  achie\(*d  b\ 
cotuentional  pulsing,  but  the  phxsi- 
cal  limitations  on  the  size  of  an  aii- 
borm*  ani(*nna  and  thus  tin*  lindta- 
tioiis  on  the  azimuth  resolution  are 
oNcrcome  b\  the  SMithesis  of  a  side¬ 
looking  arjtemia.  Just  as  a  camera 
with  a  large  aperture  recjuires  focus¬ 
ing  to  obtain  a  sharp  picture,  so  too 
do(*s  a  radar  recpiire  focusing  to  get 
fiin*  azimuth  resolution.  In  the  AI\ 

I  IM)-1  the  railar  is  nut  only  focused, 
but  it  is  focused  simultaneousK  at 
all  ranges.  Although  the  airl)orne  an- 
tt*nna  used  in  the  system  is  only  fi\t* 
feet  long,  it  is  possible  to  sMithesizi* 
an  antenna  many  times  the  h*nglh  of 
tin*  ain^raft. 

J  in*  concept  of  the  AiV/T  IM)-1  sx  s- 


t»*tji  was  originate<l  in  M)5.J  bv  J)r. 
Loiii^  J.  (jitrona,  head  of  the  lladar 
Laboratory  of  the  W  illow  Hun  Lab- 
oratori(*s.  I  he  ground-bast*d  data- 
procf*ssing  ecpiipment  was  engineered 
and  built  b>  Willow  Hun  Lab(uat«»- 
ri(*s.  l‘ rom  specifications  |)ro\i«lt*d  b\ 
W  illow  Hun  Labs  and  under  a  sid>- 
eniitiaet  with  lln;  I  tM\ersit>  «d  Mich¬ 
igan,  the  airlMune  components  <d  the 
sNstem  w(*re  (*ngineered.  built  and  in- 
stall(*d  in  the  L-2.JI)  aircraft  by  J\*\as 
I  tj<t  I  unn*!its  I ncorporated. 

■»  <:•  * 

An  aerial  camera,  the  K  A-.JO,  com¬ 
bines  tin*  capabilitx  to  perform  day 
or  night  into  a  single  unit  thereby 
elitninating  the  need  for  two  cameras 
in  militarx  rt*connaissance  flights. 

(Jiicago  Aerial  (lameras,  develop¬ 
ers  of  the  K  A-.JO,  report  the  highlight 
of  tin*  cann*ra  is  the  IMC  principle  or 
Image  Motion  (lojnpensation.  Iliis 
(lex  t*lopi!ient  freezes  the  picture  on  the 
film  bx  nioxing  the  film  at  the  same 
((‘latixe  sjn*ed  of  the  aircraft.  Ibis 
eliminatt*s  any  chance  of  blurring 
caus(*d  bx  high  speed. 

Designated  by  the  Army  as  stand¬ 
ard  eejuipment.  K  A-.JO‘s  are  already 
in  use  hx  Army  Signal  (orps  drone 
and  mannt*d  vehicles.  J  he  cameras 
are  scln*duled  to  join  Navy  fleet  re¬ 
connaissance  units  in  1960. 

[  ('A)nlinueil  on  j)age  <S8) 


You  can  be  part  of  Page's  capabilities. 
STAFF  ENGINEERS  with  proven  competence  in 

•  Telecommunications 
Systems 

•  Missile  and  Satellite 
Communications 

•  Tropo  Scatter 

•  Microwave 


Outstanding 

opportunities 

for 


are  offered  outstanding 
career  assignments  in 
advanced  telecommunica¬ 
tions.  To  arrange  for  a  con¬ 
fidential  interview,  write  to: 
Mr.  J.  P.  Gaines,  Personnel 
Manager. 


page 


COMMUNICATIONS  ENGINEERS,  INC. 

Subsidiary  of  Northrop  Corporation 

2001  WISCONSIN  AVENUE,  N.W.,  WASHINGTON  7,  D.C. 
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MR.  JOHN  KASSABIAN,  Ordnance  Radar  Dept.,  Raytheon  Co.,  Wayland  Labs.,  Wayland,  Mass 


really  takes  a  beating , , , 
FROM  ITS  READERS! 


If  you've  been  in  many  company  libraries, 
we’re  sure  you’ve  seen  “dog-eared”  copies  of 
Proceedings.  It’s  not  a  case  of  poor  paper  and 
printing — we  use  the  best  quality — it’s  just  an  ex¬ 
ample  of  pass-along  readership  taken  to  extremes! 

Of  course,  57,334  (ABC)  professionally 
qualified  men  receive  individual  copies  of 
Proceedings  at  home  each  month,  as  well  as  13,976 
students  in  engineering  colleges.  What’s  the  reason 
for  this  important  following? 

Proceedings  of  the  IRE  enlisted  the  aid  of 
the  John  Fosdick  Organization  to  take  a  survey 
of  its  many  readers  to  find  out  what  they  thought. 
Here  are  some  of  their  reactions.  “We  use 
Proceedings  as  a  reference.  It’s  really  a  text.  Has 
the  largest  amount  in  proportion  of  text,  the  high¬ 
est  quality  text,  and  the  largest  amount  of  informa¬ 
tional  advertising  of  any  book  in  the  industry.” 
And,  of  special  interest  to  advertisers,  one  chief 
engineer  said,  “I’ve  saved  half-a-million  dollars  by 
buying  from  ads  in  Proceedings,  and  I’ve  bought 


a  quarter  of  a  million  dollars  worth  of  equipment 
from  the  ads.” 

Fact  is,  100%  of  those  interviewed  said 
they  have  some  purchasing  responsibility!  And,  as 
a  further  indication  of  the  effectiveness  of  using 
Proceedings  to  reach  buying  factors  of  electronic 
equipment,  components  and  supplies,  these  readers 
expressed  a  2  to  1  preference  for  Proceedings 
when  compared  with  mentions  of  all  the  electronic 
books.  (Survey  available  upon  request — ask  for  it!) 

Are  you  now  reaching  this  important,  se¬ 
lect  audience  for  your  product?  -You  can,  you 
know,  reach  them  12  times  a  year  in  Proceedings 
for  just  $8,640.  (1960  rates).  A  similar  schedule 
in  a  semi-monthly  would  cost  $29,087.50  .  .  .  and 
in  a  weekly,  $46,280!  Call  or  write  today  for  all 
the  facts.  Find  out  what  selling  power  Proceedings 
really  has!  Reach  61,957  (net  paid  circulation) 
top-level  radio-electronics  men  each  and  every 
month  throughout  the  year! 


for  a  share 
in  the  present,  and 
a  stake  in  the  future 
make  your  product 
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Note  the  offset  parabolic  relay  antennas  mounted  on  the  tropo- 
scatter  antenna.  Designed  with  integral  radomes  protecting  the  feed 
and  reflecting  surface,  these  units  were  erected  by  KENNEDY  for 
base  communications  use  —  another  indication  of  KENNEDY'S  all- 
around  capabilities  in  the  antenna  art. 


when  you’re  thinking  about 

TROPO-SCATTER  ANTENNA  SYSTEMS 

. .  .  you  should  be  talking  to  D.  S.  KENNEDY  &  CO. 


3.  ENGINEERED  TO  ADVANCED  CONCEPTS:  KENNEDY  antennas 
utilize  offset  feed  systems,  separately  mounted  feed  towers 
and  are  designed  for  easy  erection  in  the  field. 

4.  BUILT-IN  PRECISION:  KENNEDY  quality  control  and  precision 
construction  at  the  plant  assures  minimum  field  time  and 
maximum  performance. 

5.  COMPLETE  SYSTEMS:  Wave  guides,  feed  horn,  feed  tower,  and 
reflectors  are  integrated  into  a  unit  by  KENNEDY.  This  saves 
time  and  improves  the  performance  of  all  the  components. 


The  KENNEDY  antenna  pictured,  is  but  one  model  of  the 
world’s  most  complete  line  of  tropo-scatter  antennas,  including 
60  foot  models  of  steel  or  aluminum,  28  foot  aluminum,  28  foot 
transportable  models  plus  120  footers  like  the  one  pictured. 

Erected  by  General  Electric  Company’s  Communication 
Products  Department  in  the  arctic,  KENNEDY  antennas  like 
this  were  selected  for  the  job  for  several  reasons: 

1.  ENGINEERED  FOR  TOUGHEST  ENVIRONMENT:  Arctic  winds  often 
exceed  hurricane  force,  and  these  tropo-scatter  units  will 
withstand  winds  of  more  than  180  mph  when  loaded  with 
6"  of  ice. 

2.  ENGINEERED  FOR  CONTINUOUS  DUTY:  Operating  tolerances  are 
strictly  maintained.  KENNEDY  structural  know  how  keeps 
antennas  accurate  under  wind  or  ice  loads. 


D.  S.  KENNEDY  &  CO,  has  been  associated  with  the  design, 
manufacture,  and  erecting  of  the  greatest  variety  of  tropo 
scatter  antennas.  That’s  why  it  will  pay  you  to  talk  to  them. 


Kennedy  gives  you  experience  you  can't  buy  elsewhere, 


Antenna  Division,  Cohasset,  Mass. 
Evergreen  3-1200  Twx  COH  311 

Anchor  Metals  Division,  Hurst,  Texas 
(Fort  Worth)  ATIas  4-2583 


D.  S.  KENNEDY  &.  CO 
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{(Continued  from 

r<*<*lin(>logy  jiradiiatP  student  received 
achievement  certificates  and  cash 
awards  h>r  their  outstanding  w'ork  in 
the  communications  fields  at  the  A|>ril 
meetinji  of  the  chapter. 

riie  awards  were  pre<ented  to  thes<* 
individuals  as  part  of  the  awards  pres¬ 
entation  liall  held  in  Tokyo  on  April  6. 

I'he  AK(]KA  awards  were  |)resented 
to  Major  (General  Yoichiro  lliracka. 
chief  of  communications  for  the  Japa¬ 
nese  (iroiind  Self  Defense  forces,  Dr. 
Leona  Ksaki  of  the  Sony  (Corporation, 
and  Kiyoshi  Takahashi,  a  ‘iradiiate  stu¬ 
dent  at  tin*  J'okyo  Institute  of  Tech- 
nolojiy. 

Attendinji  the  hall  were  top  Ameri¬ 
can  military  personnel  and  hijih  rank¬ 
ing:  Japanese  dijinitaries. 

Washington 

J'he  projirani  for  tin’  May  Luiicheon 
meetinj;  was  co-sjionsored  hy  the  D.S. 
\rmy  Sijinal  Corps  and  commemorated 
the  Sijinal  (Corps  (Centennial  year. 

J'he  unusual  firofiram  was  introdm’ed 
hy  Major  (General  H.  T.  N(dson.  It  in- 
eluded  exhibits,  short  films  and  Sijinal- 
men  fr(mi  out  of  the  past  to  hijihlijiht 
the  accomplishments  of  the  Sijinal 
(C«ups.  In  addition,  the  jiroiip  was  en¬ 
tertained  hy  the  fine  sin;iin;i  ol  the 
[I.S.  Army  (Chorus. 

Photopro«j;r<‘SK 

{(Continued  from  i 

A  brochure  descrihing  its  light¬ 
weight  aerial  panoramic  camera  for 
wide-angle  photograph)  has  heen  pub¬ 
lished  hy  the  Kleetro-()]»tical  Divi¬ 
sion,  Perkin-Elmer  (Corp.,  Norwalk, 
(Conn.  J'he  eight-page  brochure  de¬ 
scribes  the  operation  and  specifica¬ 
tions  of  the  camera  and  illustrates 
high  resolution  obtainable  with  it. 

Tlie  camera,  designated  the  Model 
501  lightweight  panoramic  camera, 
employs  rapid  scanning  jirinciples  to 
obtain  successive  horizon-to-horizon 
photographs  covering  100  degrees 
across  a  jilane’s  line  of  flight.  De¬ 
signed  for  diverse  commercial  and 
militarv  applications,  the  camera  has 
automatic  seipiencing  with  sufficient 
film  capacity  for  a  complete  mission. 


Names  in  the  News 


Richard  L.  Beam  was  elected  execu¬ 
tive  ^  ice  jiresident  of  the  llazeltine 
fdectronics  Division.  Mr.  Dcarn  for- 
nierlv  was  executive  vice  jircsident 
l(tr  engineering  of  the  division. 

j.  Harry  Labrum  and  Major  Gen¬ 
eral  George  I.  Back,  TSA.  iKet.). 
former  chief  signal  officer,  were  ap¬ 
pointed  consultants  on  inililarx  con¬ 
tracts  to  the  National  Electronics  Fa¬ 
cilities  Organization. 


Adler  Kleelronios,  liie. 

Zam  and  Kirshnrr.  Inc .  6.5 

Alfieii  Fleetroiiie  and  Impulse  He- 
eorflin^  Eqiiipinent  Co.,  Ine. 

Molcsivorth  Associates  .  81 

Arnold  Kn^in<‘erin^  Co. 

Enrin  U  ascy,  Hnthranff  & 

liyan,  Inc .  I 

Allas  Serew  &  Specialty  (Y».,  Ine. 

Mclrin  A.  Ilofjfman,  Inc .  .5.5 

Aiit<»niatic  EU'ctrie  Co. 

Kndncr  Agency^  Inc .  .58 

Iteiiflix  Corp.,  ilendix  Radio  I)iv. 

MacManns.  John  &  Adains^  Inc,  77 
Hotiiac  Laboratories,  Ine. 


Larcotn  Randal!  Idr.,  Inc,  Itli  (^>ver 
(JIS  Laboratories 

Mnllrr,  Jordan  and  Herrick .  .57 


Capitol  Radio  En^inei'rin^ 

Institute 

M,  Ifelniont  cer  Stand ig,  Inc .  8(1 

Clianee  Voii;u:lit  Aircraft,  Ine. 

Tracy  Locke  Co„  Inc .  78 


Continental  F'.b'etronies  Alaniifae- 


liiriiif'  (]o. 

Leans.  Young,  U  yatt  Adv .  .51 

Fairchild  En^rint'  &  Airplam*  (]o. 

Lay  nor  &  Dneas,  Inc .  12 

Cen«*ral  f]leetrie  Co.,  Heavy  Mili¬ 
tary  F]leelronies  D<‘pt. 

G.  M,  Hasford^  Co .  66 

(General  Electric  (>».,  Li^flil  Mili¬ 
tary  Electronics  Dept. 

De  Carmo,  Inc .  21 

ll<»frman  F]l<‘etr<»nies  (a>rp.,  .Mili¬ 
tary  Profliiets  Div. 

Honig-Cooper,  Harrington 

Miner,  Inc .  I  9 

Institute  of  Radio  En;;ineers 

Raymond  Schmniorer  AtIv .  8(» 

International  Riisiness  .Maeliiiie<- 
Corp. 

Retitoti  and  Rtncles,  Inc .  21 


lnl«‘rnational  l\deplione  &  'Ptde- 
^rapli  Corp. 

Hoyle’Dane-Iiernhach,  Inc .  .51 

Kennedy  &  Co.,  I).  S. 

H  alter  R.  Snotc  &  Staff,  Inc .  87 

Kleinscliniidt  Div.,  Sinitli-C^orona 
.Marebant  Ine. 


Robert  L.  McCormack  has  been 
elected  vict‘  president  and  general 
manager  of  Industrial  (]om])(ments 
Dix  isioii.  Ha\tbeon.  Prior  to  bis  pro- 
nn»h»»n  be  was  general  manager  of 
the  division. 

Theodore  M.  Douglas  has  been 
rJected  a  vice  president  of  tin;  Labo- 
rat()ri(‘s  of  the  International  J  ele- 
plione  aiul  J'eleiiiajdi  Corporation.  In 
oJ>  b(‘  was  iiamt'd  vice  jiresidenl  of 
sales  and  was  elected  vice  pri'sident- 
operations  manager  carlv  this  year. 

James  L.  von  Harz  was  elect<*d  (*\- 
eciitive  vice  jnesidenl.  opinat Ions,  of 
()ak  Manufacturing  (a-mpanv.  (diica- 
go.  III.  Mr.  von  Harz,  who  is  aCo  a 
dir<‘clor  ol  the  coinpanv.  will  b<‘  In 
cliargi'  of  all  manufacturing  and  en- 


ilex  T,  Franz.  Inc .  (»0 

Laboratory  for  Electronics,  Ine. 
Kenin'th  A.  Ytning  Associates, 

Inc .  t6 

Nems-Clark»‘  (a>. 

Admasters  Adr.  Inc .  17 

l'a;;e  Conimiinieations  En^int'crs, 
ln<*.,  .Snbsiiliary  of  !\(»rtlirop 
(a»rp. 

M.  Rehnont  rer  Standig.  Inc. 


79,81,8.5,8.5 

Pliib’o  Cor|».,  (bivernment  &  In¬ 
dustrial  Div. 

Maxicell  Associates,  /nr. ..2nd  Cover 
Pliilco  Corp.,  Lansdale  'I'nbe  Co. 

Div. 

Maxicell  Associates.  Inc . 2nd  (a>ver 

Plessey  International,  Ltd. 

Roles  and  Parker,  Ltd .  2 

Radiati<»n.  Ine. 

G.  M,  Ras/ord  Co .  82 

Radio  Corporation  of  America, 

Defense  Ele<*tronie  Products 
Div, 

Al  Paul  Le/ton  Co..  Inc . .5rd  C  ov  er 

.Siemens  Efiison  Swan,  Ltil. 

Taylor  Adr..  Ltd .  .5.5 

.Sprafriie  Electri<-  Co. 

Stuart  Sande  Adr .  .59 

.Stancil-lloff man  Clorfi. 

('.onsolidated  idrertising  Direc¬ 
tors  .  62 

.Sirondier^f-Carlson  Co. 

The  Runirill  Co..  Inc .  1.5 

.Sylvaiiia  bdeetric  Products.  Ine.. 
Fdeetronic  Systems  Div. 

had  tier  Agency.  Inc . 26,  27 

Telely  pe  Corp. 

Marsteller.  Rickard.  Gehhardt 

Reed.  Inc .  71 

We-. tern  Apparatus  Co..  Division 
of  Comptometer  (]orp. 

Frank  C.  Siahser.  Inc .  .5.5 

W  estern  Ele<’tric  Co. 

Ciitinitighaiii  ll  alsh.  Inc .  .57 

W  estr<*x  Corp. 

Fletcher  Richards.  Calkins  X' 

Hidden.  Inc .  .51 

W  ih’ox  Electric  Co..  Ine. 

I  alentine-Rad ford  Adr .  1 


gineering  lor  ( )ak  s  niulll-|ilant  <»p- 
erat  ions. 

Kenneth  A.  Waldron  has  been 
named  marketing  manager  f<»r  gov¬ 
ernment  and  industrial  products.  (dJS 
Fleet  i  onic  s.  Division  of  (adiimbia 
llroadeasling  .‘^yslmn.  Inc.  Mr.  \\  al- 
dum  was  prevlouslv  manager  of  gov - 
ernnuMit  sales. 

Donald  K.  deNeuf  was  elc'ctcd  (*x- 
(‘cntive  vice*  president  and  a  dirc’ctoi 
ol  Press  W  irc'b'ss.  Ine. 

Dr.  Charles  R.  Burrows  lias  joined 

Page*  ( atminunleatioiis  faigiin'is.  Inc., 
a-  vice*  president  and  director  of  rc*- 
"••areb  and  develoimumt.  Prior  to 
joining  Page.  Dr.  Ibirrows  was  v  ie(‘ 
pr(‘si(bMit  ol  laigim'ming  lor  Padia- 
tion.  Ine. 
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A I ’CHE  (Automatic  I’rogrammed  Checkout  Equip¬ 
ment)  is  a  solid-state,  universal,  high-speed,  highly 
reliable,  compact  general-purpose  tester  designed 
especially  for  automatic  checkout  of  aircraft,  missile 
and  space  system^  and  their  supporting  systems. 
In  its  various  versions  (differing  in  input  media, 
size  and  weight)  Al’CHE  installations  may  be 
fixed,  mobile,  airborne  or  submarineborne.  AI’CHE 
was  designed  and  is  being  produced  as  a  part  of 
RC A’s  ground  support  electronics  subcontract  from 
the  Convair  (Astronautics)  Division  of  General 


Dynamics  Co-nioration,  prime  contractor  for  the 
ATLAS  Intercontinental  Ballistic  Missile. 

The  system  being  supplied  to  Convair  for  the 
ATLAS  Program  includes  a  console  and  four  rack 
cabinets  providing  both  analog  arul  di.screte  test 
functions  with  a  resulting  printed  and  G()-.\()  GO 
indication.  As  a  product  of  RCA’s  Missile  Elec¬ 
tronics  and  Controls  Department,  Burlington, 
Massachusetts,  APCHE  is  one  of  the  latest  RCA 
developments  in  the  field  of  military  weapon  readi¬ 
ness  e(|uipments. 


RADIO  CORPORATION  of  AMERICA 

DEFENSE  ELECTRONIC  PRODUCTS  •  CAMDEN,  NEW  JERSEY 


Tmk(s) 


A  feu>  years  after  the  Battle  of  the  Alamo,  a  Texan  was  showing 
a  friend  Jroni  Oklahoma  arotitid  the  fiined  battle  site. 

Everything  teas  preserved  just  as  it  had  been  on  the  historic  day. 
The  donkey  still  plodded  patiently  on  his  treadmill,  tnakin^  the 
great  radar  antenna  turn  round  and  round. 


''‘I  That's  that?"  the  man  from  Oklahoma  asked. 

"Why  anybody  knows  what  that  is!"  the  Texan  said.  "That's 
radar.*  Invented  right  here  in  Texas.  It  can  see  in  the  dark,  this 
radar  can.  Yon  can't  make  a  move  udthont  its  knowing  it,  no 
matter  if  you're  two  miles  away." 

"IJ  that's  what  radar  is  —  some  ass  on  a  treadmill,  goin'  no^ 
where  .  .  .  for  something  that  can  see  in  the  dark  and  you  can't  ^et 
aivay  from  —  u>e'i'e  had  them  in  Oklahoma  Jor  years." 

"You've  had  radars  Jor  years?  " 

"Sure,"  the  Oklahoman  said.  "Only  we  call  'em  husbands 
and  tvives." 


BOMAC 


Leaders  in  the  design,  development  and  manufacture  of  TR,  ATR,  Pre-TR  tubes;  shutters;  Offices  in  major  cities- Chicago  •  Kansas  City  •  Lus  Angeles  •  Dallas  •  Dayton  •  Washington  • 

reference  cavities;  crystal  protectors;  silicon  diodes;  magnetrons;  klystrons;  duplexers;  ^  Seattle  •  San  Francisco  •  Canada:  R  O-R  Associates  Limited,  1470  Don  Mills  Road,  Don  Mills, 
pressurizing  windows;  noise  source  tubes;  high  frequency  triode  oscillators;  surge  protectors,  Ontario  •  Export:  Maurice  I.  Pansier,  /41-745  Washington  St.,  N.  Y.  C.  14,  N,  Y. 
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